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INTRODUCTION. 

The first discoveries of cophalopodii of upper Triassic age in Byans wore made 
by C. L. Griosbach in a grey limestone near Kalapani in the upper valley of the 
Kali river, where the north-eastern eorncr of Kumaon borders upon Nepal and 
Tibet. The credit of the correct interpretation of those fossils is, however, due to 
E. von Mojsisovics. Among the materials collected by Griesbach in the limestone 
of Kalapani and erroneously considered as “ Lias,” lie was able to distinguish a small 
number of forms, which seemed to bo most nearly allied to species of the Alpine 
Subbullalus -beds of the upper earnio stage. 1 This interpretation was accepted by 
C. L. Griesbach, wh o, in a letter published in the “ An/.eiger ” of the Kais. Akademie 
der Wissenschaften (1892, p. 174), stated that the limestone of Kalapani, formerly 
termed by him “ Lias,” occurred in a mountain region extremely disturbed, flic 
tectonic features of which liad probably not been correctly understood. 

A full description of the meagre fauna of the Tropitcs-limostone of Kalapani 
has been given by E. v. Mojsisovics in the third volume of this scries. The fossils 
were, unfortunately, too badly preserved to allow of a specific determination, but the 
carnie tyjiu of the fauna showed itself so clearly in spite of the great dc(ieityicy «f Jiho 
material, that E. v. Mojsisovics did not hositate in correlating this horizon of the 
Himalayas with the Alpine zone of Tropites subbullatue. 

1 E. v. Mojtitoviet, VorUoufige Bemerknngon ueber die Ceplmlopodenfauaen der Hiio4!aya-Triaa. SUzgnbir. 
Kail. Akademie der Wiuenscb. Wien matli. nat. Klaate, Bd. Cl. 1 Abth. Mai 1902. 
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The following forms have been described by E. v. Mojsisovics:— 

1. Jovitex nov.J, ex aff. J. Votnenaia Moj«. 

. i. „ c/. Uncut Moj*. 

8. Tropitet Kalapanieva nov. op. 

4. „ nov./. cf. ocutangulo Moj*. 

5- ii f.ind. cj'.futohullato Moj». 

I*. „ f. ind. c/. ditcobullato Moj*. 

• 7. j, nov./. ind. 

8. JJntomnecroM/. ind. c/. tandlingcnse Hauer. 

9. Sageitilet/. ind. </. inrrmin Moj a, 

](). TracAyrrrai nov. / ind. . 

The genus Tropites is the one most numerously represented in the limestone of 
Kalapani which lias therefore been named the Tropites-lirnostonc. This namelmving 
been generally accepted in Indian literature, l rotain it, although there are some 
strong reasons in favour of discarding it. 

Equivalents of the zone of Tropites mbbullatm were not found in the sections 
closely examined by C. L. Griesbach and myself in 1892. Therefore it seemed 
most desirable that the fossiliferous localities in Byans should be revisited, and 
that larger collections of fossils should be made in the so-called Tropites-lime- 
Btone. During the summer of 1899, F. H. Smith spent two months on geological 
work in Byans, following the divergent valleys of the upper Kali and Kuti Yangti 
rivers, contining his attention chiefly to the rockN of Mesozoic age. His work was 
continued by the late Dr. A. von Krafft in tho summer of 1900. Upon the rich 
Vnaterial gathered by those two olliccrs of the Geological Survey of India the follow¬ 
ing descriptions of tho fauna of the Tropites-limcstone are basod. 

As to the sootions in Byans, where this important and very interesting horizon is 
developed, the sequence of beds seems as yet not to have been satisfactorily established. 
Griesbach, in his account of the geology of tho central Himalayas (Memoirs, 
Geological Survey of India, Vol. XXIII, p. 189), lays special stress on tho difficulty 
of survey work in the Triassic region of Byans, where all tho sections are so intensely 
crushed and disturbed that an exact determination of the single horizons, which 
lithologically resemble each other most closely, becomes almost an impossibility. Of 
the results of the survey w'ork done by F. H. Smith (1899) and A. v. Krafft (1900) 
nothing but very short notes have boon published in tho General Report of the 
Geological Survey of India (1899-1900, p. 14,1900-01, p. 20). From those notes we 
only learn that tho Triassic series of Byans differs considerably from that of Johar, 
Painkhanda and Spiti, the beds between tho lower Trias and tho Tropites-limcstone 
boing reduced to 250 feet of grey limestone corresponding to the muschelkalk, 
the ladinie stage and tho Daonella beds of the Bambanag and Shalshal cliff 
sections. . 

It is.to the kindness of Mr. T. H. Holland, Director of the Geological Survey 
of India, that I owe the original diaries of F. H. Smith and A. von Krafft, contain¬ 
ing summaries of*their observations in Byans. From those summaries the follow¬ 
ing valuable information has been extracted for the present memoir. 
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I will first quote the following passages from Smjth’s diary :— 

“ My. work was chiefly on a broad band of Mesozoio rocks, which traverse. By an a, 
running from the Kalapani country in the south-east in a north-westerly direction 
up the Kuti-Jolinkd valley. This band may bo broadly described as a synclinal 
fold complicated by fold and thrust-faults, crushed amongst the massive Palaeozoics. 
To the north-west it is almost a simple synclinal, and an excellent normal section is 
seen at Kuti from the Permian up to the upper Jurassic, but to the south-east the 
band gradually expands and the simple fold becomes more and more obliterated by 
faults until in the hills round Kalapani the seotion is complicated out of all recog¬ 
nition hv recurrent thrust-faults. 

“The following is a generalized seotion of the rocks found in Byans, with their 
maximum thicknesses and approximate ages, in descending order:— 



! ' Upper 

Middle 
V Lower 


Permian 

Carboniferous 


{ 


1. Black Spiti shales 

2. Ferrugiuons oolitio beds 
8. Dark shaly clays 

4. Massive grey limestone 

5. Dark limestone and shaly clays 

(5. Flaggy limestone with shaly partings 

7. Reddish limestone and shales . 

8. Greenish blaok ehalos with Bandy bands 
A. Blue-grey limestone 

10. Chocolate limestone, shaly at base . 

11. Black Productus shales 

12. Massive white quartzite 


Ft. 

. 600 
. 20 
. 80 
200 
. 700 
. 850 
. 250 
. 1,000 
. 250 
. 15* 
. 200 


“Tlio colours mentioned refer to those exhibited on weathered surfaces. The 
limestones art? invariably blue-grey of various shades when broken. 

“ Lower Trias (10). The permian Productus shales pass up by interstratifica¬ 
tion into compact chocolate-coloured limestones. 1 could not find any fossils in tint 
passage beds, and in the Kalapani district the chocolate limestone contains very lew 
fossils. But near Kuti and Jolinka a hand of 5 feet of sandy rock appears at the 
base of the limestone and this band and the neighbouring beds become rich in 
cephalopoda. 

“ Middle Trias (it). The chocolate limestone passes up somewhat abruptly 
into blue-grey massive limestones, the basal hods of which, two or three feet in 
thickness, are often composed entirely of broken crinoid stems. About 50 feet 
from the baso there is a thin bod full of museholkalk braehiopoda, woll soon near 
Kalapani. Above this, but in an uncertain position duo to tho faulting of the rocks, 
a zone of musohelkalk oophalopoda is found at Jolinka. The division bfft-wcen 
middle and upper Trias is not very definite, fossils of both ages appearing to occur 
near tho top of band 9. 

“ Upper Trias. Topmost beds of band 9. Ten feet from ttfe top of the blue- 
grey limestone there is a zone some three feet in thickness, full of ceplialopods of 
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the upper Trias type. This zone is found everywhere near the top of the blue-grey 
limestone and it is the most prolific bed throughout the whole sequence. 

“ Band 8. The, blue-grey limestone passes up through a few feet of shaly lime¬ 
stone into a great thickness of black splintery shales, which weather a greenish colour. 
They are practically unfossilifcrouB at Kalapani, but near Kuti they contain 
minute ammonites and remains of Orthoceras, preserved in ochreous material. 

“ Band 7. At the top of the black shales sandy calcareous bands appear, passing 
into very finely bedded red limestono tile**, wlii eh are intercalated with dark shales. 
Rare fossils ( JDaonella) are found in bands 7 and 6. 

“ Bands 6 and 6. The red limestone beds pass up gradually into a great thick¬ 
ness of grey limestones with shaly and flaggy beds. This series, which is over 1,000 
feet in thickness, forms hold and inacce&sible cliffs, wherever it occurs. The greater 
part, is unfossiliferous, but here and there on water worn surfaces sections of bivalves 
and cephalopoda arc seen, hut these are rarely extricablo. 

“The very massive limestone (4) forming the top of band 5 appears to belong 
to the Jurassic.” 

It is the topmost bed of band 9 in Smith’s section, which has yielded tho rich 
fauna of the Tropites-limestone. It is important to remark that according to Smith’s 
notes all tin? fossils have boon collected in a single horizon of throe feet in thick¬ 
ness only. This horizon is stated to be the riehest in organic remains throughout 
the whole Triassic sequence and to be widely distributed throughout the district. 

, Smith’s notes are supplemented by the following remarks, which I copy from 
A. von KralTt’s diary 

“ The country visited in May 1900 lies to the north of the Kali and Kuti Yangti 
rivers. No complete normal section of Trias lias been met with. Great strati- 
grapliical interest is, however, connected with the upper Triassic beds, distinguished 
by a cephnlopod-bearing horizon, the Tropites-limestone of Kalapani ‘ of former 
records,’ which in no part of the Himalayas is known to bo so well represented as 
in Byaus. 

“The Triassic series is as follows :— 

0. Scriet. of limestones not examined in detail. 

, r >. Shales with ammonites (Halorites beds?j. 

1. Grey limestone of great, thickness. 

* 3. Thick black shales. 

2. Grey limestone maHe, 200 to 250 feet, the topmost beds rich in Tropitcs, etc. 

1. Chocolate-coloured limestone ; lower Trias. 

“ The chocolate limestones (1) contain badly preserved fossils. 'J'hoy most likely 
represent the Otoceras beds only. The grey limestone is unfossiliferous in the 
lowest, beds, which probably are of lower Triassic (Suhrobustus beds Dicncr) and of 
lower muscbelkalk age. About fifty feet above the chocolate limestone (1) a band 
• with badly preserved cephalopoda of upper muscbelkalk age ( Gymnites Jolly anus 
Oppel, etc.) ha s'been traced. Immediately below this rare brachiopoda occur 
(horizou of Spiriferlna Stracheyi Bittnor). It is remarkable that the muschelkalk 
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is very indifferent and only traceable with difficulty in Byans, at least this is the 
ease near Kalapani and Tcra Gadh. 

“Above the bed with muschelkalk cephalopoda no fossils could be observed 
up to the three or four topmost beds of the blue-grey limestone with the Tropites 
fauna. The unfossiliferous limestones between the cephalopod-bearing horizon 
of the muschelkalk and the Tropites-limestono must represent the entire ladiuic 
and lower carnic stages of Europe, as no break in the stratigraphioal sequence can 
possibly be assumed. 

“ Tho Tropitcs-limcstone has yielded many and very well preserved ammonites 
at Kalapani, Tcra Gadh, Lilinthi, N. of Nali and N.-W. of Kuii. Paleontologically 
this fauna is very remarkable. The genus Tropites being very common and 
Tropites subbullatns occurring among other species, the fauna must he nearly alliod 
in age to that of tho Subbullatus-bcds of (he Salzkammergut.. But together with 
these upper carnic types forms occur, which bear a strong resemblance to species 
known from the limestone of the Sommernukogol near Uallstatt, considered by 
E. v. Mojsisovics to he of noric age. No explanation of this fact can be attempted 
so far. 

“ The shales (3) contain remains of Arcestcs. Very few fossils have been 
found in the topmost beds of baud 4. They resemble forms, which in Spiti occur 
in beds corresponding to the * liaucritcs ’ beds (Dienor) of the Bamhanag section. 
The shales (5) have only been observed in one section near Kalapani, where they 
are strongly crushed. Traces of ammonites are present, hut cannot he determined. 
Those shales are probably equivalents of the Ualorites beds. 

“ Too much snow and lack of time as well as great disturbances of the bods 
account for my being unable to say anything definite about the higher Triassic and 
Jurassic beds.” 

Tliis shows that A. von Krafft did not overlook the remarkable mixture of two 
different elements in the fauna of the Tropites-limestono. 

As has been said above, the material for the present memoir consists of the 
fossils collected in the Trojiites-limcstonc of Kalapani, Tera Gadh, Lilinthi, 
Nilial, Kuti and other places in Byans by R H. Smith and A. von Krafft. Before 
entering into a description of the species and into a full discussion of their geolo¬ 
gical hearing, I may be allowed to make a few remarks on the method of tjicir 
determination. 

The successful determination of these fossils is ohielly due to the opportunity I had 
in Vienna of comparing them with the beautiful materials from the Triassic Ilallstatt 
beds, wbicli belong to the collections of the K. K. Geologische Bciehsanstalt. These 
collections contain an overwhelming majority of the type-specimens of the magni¬ 
ficently iPustrntcd memoirs of E. v. Mojsisovics, the standard w r ork*on ^ttpine 
Triassic cephalopoda. I soonfound out that I was unable to arrive at a satisfactory 
determination of numerous species (especially of the genus Tropites) with the 
assistance of the plates only, without haring the type-specimens themselves 
available for com pan son. I am deoply grateful therefore to l)r. E. Tictze, Director 
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of the K. K. Geologischo lieichsanstak, for the unrestricted use of the Hallstatt 
collection. 

Tho fact that the entire material of the Hallstatt beds was described by a single 
author, K. von Mojsisovies, was of extreme value to me, as it was thus concentrated 
in one place. Of course, I endeavoured to consult the publications of other authors 
on the subject of upper Triassic faunas but I soon saw that I could not roly on them. 
T was, indeed, disappointed to find that in Gemmellaro’s recent monograph on the 
upper Triassic cephalopoda of Sicily (July 1904) the types arc represented in a 
manner which defies every attempt to realise their true shape. 

My wish to compare the fauna of the Tropites-limestone of Byans with that 
of the Tropites hods of North America proved not to he realisable, Perrin-Smith not 
having issued his long-promised memoir until now (December 1904). 


DESCRIPTION OF FOSSILS. 

Claes: BRACHI0P0DA. 

JIIIYXCIIONKLLA angulifkons Bittner. FI. XVII, fig. 11. 

Ift'JO. /tfiynchoHtil/<i angutifrunx Kittnei, Itraoliiopodon <lei ttlpincn Trias, AbhnnJliingon K. K. 
(isoloKHoIx- Kai. liMi.sl., XIV, 2U. Taf. VIII, figs. 23-2«. 

This i> the only representative of the hracliiopodu in the Tvopites-limextone 
of Byans, which can bo safely identified with a species from the Alpine Trias. 
There are two specimens in A. von KrafFt’s collection from Lilintlii, both of 
which agree very closely with Bittner’s figures and descriptions of Ehynvhondla 
angul\'from. 

1th. anguli/rova belongs to a group of forms of which Eh. dilntata Suoss. 
(Brnchiopqdcn dor llallstiiltcr Sohicbtcn, Donkse.br. Kais Akademie dor Wissenscb., 
math. nat. K lasso, IX, 1855, ]). 29) is the prototype. The very short, small and 
crooked beak and the absence of ribs are. good characters of this species, whereas 
thejuoadly-expanded sinus is extremely variable in its shape and development. 

The two specimens from the Himdlayas are most, nearly allied to the variety 
from the Roetholslcin, which has been illustrated by Bittner on PI. VIII, fig. 25. 
They are broad and providod with a Gat sinus, w'hich does not reach into the visceral 
region of the valve. The front lino is not perfectly symmetrical and exhibits three 
small plications, to which, liowevor, no distinct, folds correspond in the tongue of the 
sinus;" 

My specimens belong to the variety witli quadrangular outlines. Tho lateral 
parts unite with tho front in sharp angles. This fcaturo is considered by 
Bittner to he a *cliaracter of distinction between lthynchonella angulifrona and 
Eh. dilatala. 
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In its dimensions my type-specimen agrees almost perfectly with tne example 
from the Boethelstein figured by Pittner. fits measurements are as follows 


Entire length of the shell 
Length of the ilurnl valre 
Entire breadth of the ihell 
Thiokneee of both valvoe 


16 min. 


1* .. 


16 

0 


»» 

»* 




To this specimen my second example is considerably inferior in thickness, but 
is still more broadly expanded. 

In the Alpine Trias the group of Rhynchonella dilatata seems to be charac¬ 
terized by a rather wide stratigraphical distribution. Specimens of the'typical 
Rh. dilatata and of Rh. avgtdifrons have been quoted l»y Hittner lmtli from the 
carnic. and noric llallstatt limestones of the Salzkammorgul. In the zone of 
Tropites subbullatnx of the handling thov are very common. * 


Class . GASTEROPODA. 4 


Loxonema sp. ind. PI. XVII, fig. 0. 

Gastcroj>oda are exceedingly rare in the collections from the Tropiles limestone 
of Byans. Only two specimens of turreted shells are known to me. One of them 
is a fragmentary cast. The second is more complete and has its shelly substance 
partly preserved. But the apex has been broken off and the aperture is not acces¬ 
sible to examination, being tilled up with a tough matrix, which resisted all my 
attempts to remove it. 

Among the numerous types of gasteropoda from the Triassie Hallstatt beds, 
illustrated by Kokon (Die Gastropoden dor Trias urn Hallstatt, Abhnndl. K. K. 
Geologischo Roichsanst, Bd. XVII, 1897) it is the genus Loxonema Phill., to 
which this specimen is most closely allied. I shall, of course, not venture to 
enter upon the question, whether the Triassie species roferred to Loxonema ought 
or ought not to bo excluded from the group of L. xinuoaum, which must bo considorod 
as the prototype of the genus. I only wish to stato that among the species 
referred to Loxonema by Koken some exhibit a greater affinity to my Himalayan 
specimon than any of the Triassie gasteropoda from the iiarmolata, llallstatt 
and Esino limostones. It recalls especially L. fuscum Koken (1. c., p. 95, PI. XV, 
fig. 8) in its small size, in its flatly-arched whorls and deep sutures, and in the 
nearly smooth surface of its upper whorls. 

The surface of the last whorl is provided with shell. The shell is covered 
with numerous longitudinal striie of unequal strength, which do not* consist of 
a series of interrupted grooves, but form continuous spiral lines. No traces of lines 
of growth have been noticed. 

The absence of any transvorsc plications in the whorls next to the apical 
region precludes an identification with the genus Heteroooamia Koken. 
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No measurements oan be given on acoount of the fragmentary character of my 
specimen. Nor is the latter sufficiently well proserved to admit of speoifio deter¬ 
mination. 

The specimen here described comes from tho Tropitce-li mostone of Kalapani. 


Class: LAMELLIBRANCHIATA. 


f 

IIalobia of. fascigera Bittner. PI. XVII, figs. 9, 10. 


1899. Utiluhia faicigera Bittner, Trisa Br.ohiopods and Lamollibranctiiata. Himalayan Foaails, 
ralioontologiu Indies, aer. XV, Vol. III, Pt. 2, p. 46, l'l. VII, fig. 15. 


Sj)ccimens of Halobitc from tho group of H. rugosa ocour in the Tropites-lime¬ 
stone of Byans, hut have been found in fragments only. I have succeeded in freeing 
from the rock only a small number of types suitable for further inquiry and for 
illustration. 

The majority of my specimens agree very closely with IIalobia fascigera 
Bittner from the lower layers of the so-eallod Daonella beds in tho Bambanag 
section. The specimen illustrated in fig. 9 is a good example of thi9 type. It 
exhibits the characteristic bundle-shaped arrangement of tho middle ribs, which 
has been described by Bittner. This complicated division of the ribs occurs in the 
vicinity of t he umbo. The ribs are moro or less markedly undulating throughout 
their whole extent. In the specimen just described tho ribs are a little less coarse 
than in Bittner’s type-specimen of IIalobia fascigera, although considerably more so 
than in 11. rugosa. From H. rugosa all my specimens differ not only by the 
distinctly ribbed umhonal region, noticed by Bittner, but also by tlieir flattened 
shape. As in the majority of congeneric forms the deep intercostal furrows and not 
the ribs are the principal elements of sculpture, whereas in II. rugosa tho ribs are 
not flattened hut acute, as has been remarked by E. v. Mojsisovics. 

In the bundle-like arrangement of the middle ribs this group of Himalayan 
IlalobifP resembles IIalobia Sues si E. v. Mojsisovics (TTcber die triadischen 
Pelecypodei.L (lattungen Daonella und IIalobia , Abhandlg. K. K. Geologische 
Reicbsanst., Vol. VIJ, p. 20, Taf. V, fig. 12, IS). This species is, however, 
distinguished by straight ribs, which are not at all undulating. 

.in my specimen, illustrated in fig. 91, a marked concentric angle in the ribs 
between the umbonat and the pallial portions of tlio shell docs not exist, and the 
wrinkling of growth is only faintly developed. There arc, however, other types of 
this group of Halobitc in the Himalayan collection, in which those two characters 
are very distinctly marked. 

A fhnraettM- in which the figurod specimen does not ontiroly agree with 
Bittrrr-r’s JI. fascigera is the shape of tho anterior oar. This is wide, and separated 
from the adjacent shell by a very sharp furrow, hut is nearly smooth and exhibits 
but indistinctly the division into a low and narrow outer and a strongly elovated, 
wide inner portion, as is the case in Bittner’s type-specimens. Nor is it affectod by 
the coarse umhonal sculpture. 
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Associated with this form then* occurs an isolated specimen of Jlulolyd, in 
which tho ear is porfectly smooth and is more distinctly separated from the visceral 
portion of tho valve than in Bittner’s type-specimens of 1.1. J nudge va. There is, 
however, no division of tho ear into two regions of diflereut height, lmt the ear is 
perfectly level. On tho other hand, the shape and sculpture of this specimen agree, 
exactly with those of the typical Uitlobia fnscigern. The ribbing is rather coarse. 
Tho umbonal region of the valve is fairly high and regularly inflated, the jnrirginnl 
part, however, is almost perfectly Hat- To the boundary of tho two regions a sharp 
anglo in the direction of the middle rihs corresponds, which is caused by the 
interruption of growth. The concentric* wrinkles of growth are especially well 
marked in tho vicinity of the umbo. 

This specimen, represented by a left valve, has been illustrated in tig. 10. 
T consider it, provisionally, as a variety of TIa/obin fnttcuji ra Our knowledge of tho 
group is still too limited to burden paheoutologieal nomenclature with the introduc¬ 
tion of now specific names for such insufficiently preserved material. My speci¬ 
mens, however, prove, that tho group of Uitlobia rnpona is rather widely dislii- 
Jmled in the upper Trias of tho Himalayas. 

Halo in a of. comata Bittner. 

1 Still. I fa l ah in cot»,i/n Bittner, Triua Hruoliiojioilft ami Ijimii'lliliranoliml.v. Himnlii ymi KoomIn, V.iI. 111. 

Pi. a, I’ula'ontoli'jjia ..or. XV, [>. 4tl, 1*1. V 11, lit*. III. 

JTalobia comata has been included by Bittner, as is well known, among tlie 
most characteristic species of the group of 7/. mgotta from the upper Triassie rocks of 
the Himalayas. Among the collections of !•’. II. Smith from the Tropitos-limostono 
of Nilial there are three fragmentary specimens of a ffalohia, which l should hesi¬ 
tate to separate from U. comata. Their shells arc covered with very numerous 
and thin acute ribs, as in IT. rngom , hut reaching nearer to the mnlio. The 
undulating character of the ribs is but indistinctly marked. 

With Bittner’s tvpe-spoeimeu my examples agree in the absence of any marked 
concentric angle in the ribs, between the umbonal and pallial parts of the shell. 
Concentric wrinkles of growth are less distinctly developed than in //. ritgomt. 

. The anterior ear has not been preserved in any of my specimens. Their poor 
state of preservation renders them unfit for illustration. t 


AvimriiA sp. ind. aff. A. Tofan.k Bittner. PI. XVII, tig. 7. 

The genus Aricnla appears to occur in some quantity in the Triassie Tropitcs- 
limoRtone of Kalapani. Tn A. v. Tvmlft’a collections there arc several left valves of 
AviculiC , in a rather imperfect state of preservation. Two specimens ’are Th?ured 
on account of their affinity to Alpine species. 

The specimen illustrated iu tig. 7 is a cast, witli remnants of tho shell adhering 
in the vicinity of the anterior wing. Tho posterior part of the valve has been partly 
broken off. 
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This specimen agrees very closely in dimensions, outlines and general characters 
with Avicula Tof ana Bittner (Lamoilibranchiaten der alpinen Trias, I. Thoil. 
Revision der Lamellibranchiaten von St. Cassian, Abliandl. K. K. Geolog. Reichsanst., 
Bd. XVIII, p. 71, Taf. VIII, fig. 9, 10, 11). This species is distinguished from the 
congeneric forms of the St. Cassian strata by its considerable height, which is equal 
to the length of the valve and even slightly surpasses that of the hinge-line. This 
character is very well developed in the Himilayan specimen. The valve is flatly 
arched. The wings are not marked off sharply from the visceral portion of the shell. 
There is no sinus in the posterior wing. 

The examples from the Tachycardia bods of the Seiser Alpe, which have been 
identified with A. Tof ana by Broili (Paleeontographica, Vol. L, 1903, p. 165, Taf. 
XVII, fig. 20), arc more strongly vaulted than Bittner’s type-specimen and my 
Himdlayun shell. The specimen figured by Broili is still higher and in this character 
approaches the extreme type of the genus Avicula Kokeni v. Woehrmann (Zeitschr. 
I>culsch. Geolog. Gcs. 1892, Taf. VIIJ, fig. 9, p. 175). The antero-posterior axis 
is consequently leas oblique than in the Himalayan species. 

Although my specimen is too incomplete to justify an identification with A. 
Tofana , its close affinity to this Alpine species is not without interest. 


Avicula sp. ind. aff. A. caudata Stoppani. PI. XVII, fig. 8. 

The second representative of the genus Avicula in the Tropites-limcstone of 
Kalapani, which exhibits a close affinity to an Alpine species, is the oast of a left 
valve, entirely devoid of shell though otherwise tolerably well preserved. Its 
hinge-apparatus is not accessible to observation. 

Tliis specimen is characterised by its strongly oblique shape and, in this respect, 
recalls A. caudata Stopp. from the Esino limestone. It is most nearly related to 
the specimen figured by Bittner on PI. Y1I1, fig. 18, of liis revision of the St. 
Cassian lamellibraneliiata (Abliandl. K. K. Geol. Reichsanst., Bd. XVIII). From 
the tyjMi-specimcn of A. caudata illustrated by Stoppani (Paheontologie Bom bar do, 
ifcre ptic, Purifications d’Esino, PI. XVIII, fig. 18, ID) it differs by its moderately 
elevated visceral region, whereas the examples from the Triassic limestone of 
Esino arc thick and strongly vaulted. The posterior wing is but slightly sinuated. 

Avicula dccipicn8 Salomon (Geologische und Paleeon tologische Studien flbor 
dio Marmolata, Paltoontographica, XLII, 1895, p. 152, Taf. IV, fig. 36-39) is also 
very closely allied to my Himdlayan specimen, although none of the right valves 
figured by Salomon attain its size. Bittner considers this species to be identioal 
with* A. caudata. In this opinion he is supported by Broili (Paleeontographica, 
Vol. L, p. 105), who figured a few specimens from the Pachycardia beds of the 
Seiser Alpe. They are, however, far inferior in sizo to my Himdlayan specimen, 
which agroes more*closely with the above-mentioned example described and figured 
by Bittner. 



BELEMNITIDAS. 


It 


As I have not succeeded in making the hinge apparatus visible in any of my 
peci mens, they cannot be definitely proved to belong tq the genus Jvicula. I *do not 
think, however, that their relegation to that genus will be seriously questioned. The 
only other genus, -which might betaken into consideration, is Oervillia. But among 
the Triassio types of this genus there are none, which in external characters approach 
my Indian examples as closely as the two above-quotod species of Avicitla. 


Class: CEPHALOPODA. 

Order: DIBJiANCHIATA. 

Family : UULKMMTIUAi. 

Genus: atractites Guembcl. 

Atractites of. ellipticus Mojsisovics. PI. XVII T, fig. 4. 

1871. Aulaeoeertu elliptieum, E. r. Moj»inOTio». UeW da* BelcmuitidongfHclileoht Aulueoeera» Jalirh. 

K. K.Ueol. R-inl,u>n*t. XXI. p. 66, Taf. II, fig. 9. 

1903. Atraetite* elliplieui, K. v. Moj«innYie*. Die Cephalopnden der Hallfltatter Kalkr, Ablimidl. K. K. 

Oco. Reiclmnst. VII, Supplomentbmd, p. 190, Taf. XV, fig. 6. * 

This species is represented by a single phragmocoue, agreeing very closely 
with the type-specimen from the Triassic Ilallstatt beds of the Ronthelstcin. Its 
transverse section is of strongly elliptical outlines, the angle of divergence along 
the ventral and dorsal parts being considerably less acute than along the lateral 
parts. Septa close to each other, forming flat saddles across the dorsal and ventral 
sides and corresponding lobes across the flanks. 

Siphuncle standing very close to the ventral margin and strongly inflated 
in the intcrseptal spaces in such manner as to recall a string of pearls. This 
inflated character of the siphuncle in the interscptal spaces is considered as a good 
specific feature of distinction by E. v. Mojsisovics. 

The only point in which my Ilimalayan specimen does not agree exactly vfitli 
the European type, is the distance of the septa near the apex of the phragmocone. 
In the Alpine typo-specimen figured by E. v. Mojsisovics this distance decreases 
more rapidly in proportion to the ventro-dorsal diameter of the septa than in the 
Indian form. Otherwise I should not be able to separate the two specifically. 

The length of the phragmocone as far as preserved is 05 mu^ Ty^his 
length a ventro-dorsal diamoter of 44 mm. and a lateral diameter of* 34 mm. 
correspond. The distance of the two last air-chambers is 8 mm. 

Angle of divergence 20° along the ventro-dorsal, 17° along the lateral parts, of 
the phragmocone. 

c ‘2 
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Fragments of the shell adhering to the phragmocone are entirely smooth, 
thus proving that it belongs tp the genus Atractites, not to Aulacoceras. 

Atractites giganteus Gemmollaro (I cefalopodi del Trias superiore della regione 
occidental" dela Sicillia, Palermo, I9U4, p. 303, Taf. XXVI, fig. 15) from the 
upper Triassic grey limestone of Castronuovo and Santo Stefano Quisquina in 
Sicily seems to he very closely allied to this species. The phragmocone of 
Gommelluro’s type and tliatof the present specimen are of the same length, 655 mm., 
hut a larger port ion of the apical region is missing in the former. This phragmocone 
is provided with an elliptical trunsvorse section measuring 61 mm. along its ventro¬ 
dorsal and 12 mm. along its lateral diameter. The distance of the two last 
air-chambers is 9 mm. The chief difference; probably consists in the smaller 
ventro-dorsul angle of divergence, which is only 18£° in A. yiganteus. I feel, 
however, considerable uncertainty as to whether this insignificant difference should 
really he regarded as of specific importance. The propriety of admitting A, 
gig an ten 8 as a now species is, indeed, questionable, and its spocific claims will be 
the subject of justifiable difference of opinion. 

2. Atk.act.itkn of. convergkns Hauer. PI. XVIII, fig. 5. 

1817. Ortkocrra* eonvrrgenx F. v. Hauer, Neu« OuphnUpodon von Aussee, Haidinger'* Abhandl. lid. I, 
p. 269. Taf. VII. 

1849. Orthurcratiln alvmlarii conicus Qnonutedt, Cephalopoden, p. 477, Taf. 31. fig.fi. 

1871. Aulacncrra* conrcriffH* E. v. MojulHOvica, Ubcr da* Belcmnitidcngegcliloohl Aulacocvrax, Jabrb. 
K. K. Grol. llricbkHiiKl. lid. XXI, p. 64. 

Atractilc* cunreriicns K. v. AIojuisiiyicH, Crphalopoden der llallstotter Kalke. Abhandl. K.lv.Geol. 
KricbsuuHl. VI—1, Supplement,p. JUG, Taf. XVI, iig. 1. 

A very large phragmocone from the Tropitcs-limestone of Kalapani (coll. Smith) 
differs from the specimen, which has been compeared with A. ellipticus in the preced¬ 
ing description, by the same characters which have been noticed by E. v. Mojsisovics 
as features of distinction between A. elliplicus and A. convergent . 

In the Himalayan phragmocone to a length of 53 mm. a ventro*dorsal diameter 
of 38 mm. and a lateral diameter of 3(1 mm. correspond in the transverse section. 
This transverse section is therefore much less strongly elliptical than in A. elliplicus. 
Tin* angle of divergence is 22° along the ventro-dorsal and 20° along the lateral 
parts. 

‘The septa an* vnrv strongly convex and close to each other, their distance being 
equal to one-fourth of the lateral diameter of the lower air-chamber. The siphunolo 
is almost as strongly inflated along the interseptal spaces as in A. elliplicus. In 
this respect my specimen seems to differ from the Alpine type, the sipliuncle of 
which is, according t.o the description of K. v. Mojsisovics, only very slightly inflated. 
Tli(.'.illustration on lM. XVI, fig. 1, however, shows that the siphunelo is considerably 
inflated along the interseptal spaces, though perhaps not as strongly as in A. ellipti- 
cuh. The shell adhering in large fragments to the cast along tho ventral sides is 
perfectly smooth. • I have been unfortunately obliged to destroy it almost completely 
in order to render the siphuuele accessible to observation. 
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Order : NAUTILOIDEA.* 

Family : OR THOC ERA T1DJK. 

Genus : Outhocekas Breynius. 

The genus Orthoccras is rather largely represented in the Himalaya!) collec¬ 
tions of Smith and A. v. Krafft, but the overwhelming majority of examples arc 
fragments of air-chambers or body-chambers unlit for determination. Nearly all my 
specimens belong to the group of Orthocerata Iccvia. There is only one singlo 
fragmentary specimen of which the shell is covered with delicate stria>, thus justify¬ 
ing its inclusion in the group of Orthocerata striata. , 

1. Okthoceras of. triadicum Mojsisovics. PI. XViI, fig. 3. 

1873. Orthucrrus triadicum K. v. Mojuiaovici, Ophalopudi-u tW llallataidter Knlko, Abliaiull. K. K. Urol. 
Koiolisanat. VI—1, p. 4, Taf. 1, fig*. 2, 8. 

The fragments of Orthocerata leevia in the lli md lay an collection, chiefly from 
the Tropitea*limestone of Tera Gadli, Kalapani and Lilinthi, belong probably to two 
different Triassic species, 0. triadicum and O. dubium. 

E. v. Mojsisovics quotes as characters of distinction between these two species 
the long body-chamber and the small angle of divergence in O. triadicum. The 
most complete of all my numerous examples of Orthocerata Id'via exhibits those 
features specially clearly, and if the identification with the Alpine species is here 
made with some reservation, the reason for this is to he sought in the scanty material 
available for examination. 

2. Okthoceras cf. dubium Hauer. 

1847. Orthoerrai dubium V. v. Hiiuer, Noub Copbalopodcn von Aumm. JlniilingorV Aldiandl. 1, p. 260, 
Taf. VII, figx. 3,4, f>, 7, 8. 

1873. Orthorera* dubium K. v. Mojaiauvio*, 1. c. Aldiandl. K. K. lleul. Keiohxanat. VI—1, p. 1, Tuf. J, 
figs. 4, 5. 

1901. Orthoccras «’/• dubium Gemrnellaro, I cnfalojKidi del Trias unperioro della parte occidental*! della 
Sicilia, p. 4. 

Together with Orthoccras triadicum Mojs. fragments of Orthoccras have been 
met with, which arc distinguished from the preceding species 1$ a somewhat larger 
angle of emergence. These fragments, in which the diameter of the transvorse 
section increases more rapidly in proportion to the length of the cone, might bo 
referred provisionally to O. dubium Hauer. 

Among my materials there is no example fit for illustration. 

3. Okthoceras sp. ind. (group of O. striata). 

Thero is a single fragment of Orthoccras with a striated shdl proBent in A. v. 
Krafft’s collection from Lilinthi. It is, however, impossible to name the species. 
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Family : NAUTILIb&. 

Sub-Family : GRYPONAUTILIDiE. 

Genus: Grypoceras Hyatt. 

Grypocehab sp. ind. aff. mesodico Hauer. PI. XVII, fig. 1. 

There is a fragment of a large Nautilu • from the Tropites-limcstone of Kalapani 
(coll..Smith), which probably belongs to the genus Grypoceras Hyatt (Proo.‘Boston 
8oc. of Nat. History, Vol. XXII, p. 269). 

My fragment consists of the last air-ohambers and of the beginning of the 
body-chamber, comprising but little more than the third part of one single volution. 
The inner whorls, which have been partly destroyed by weathering, are hidden by 
the last volution, embracing them almost entirely and leaving only a narrow and 
deep umbilicus, surrounded by a nearly perpendicular wall. The transverse section 
is very broad, considerably broader than high. Both the lateral and siphonal parts 
are flattened and separated by rounded-off marginal edges. 

Siphunclo central or slightly subcentral. 

The sutural line consists of a flat and broadly-extended siphonal lobe and of a 
large lateral lobe which occupies the entire flank. The small siphonal saddle corre¬ 
sponds exactly to the rounded-off demarcation between the siphonal and lateral parts 

I have succeeded in developing a deep, annular internal (antisiphonal) lobe. 

The measurements of tho transverse section are as follows :— 

Hoiglit aliove the umbilical hiitiire ..... ... 32 mio. 

•• .. .. preceding volution ... . . . 22 

Thick new.. „ 

Tho presont fragment is certainly more nearly alli(*l to the Alpine Grypoceras 
mesodicuni v. Hauer (Cephalopoden des Salzknmmergutes, p. 36, Taf. X, fig. 4-6) 
than tho species from the Ualorites limestone of tho Hambanag range, which E. v. 
Mojsisovics has described as Nautilus /. ind. ex aff. N. memdici (Paheontologia 
Indica, ser. XV, Himalayan Fossils, Vol. ITI. Pt. 1, p. 122, PI. XXI, fig. 2). 
This Himalayan spocies, which Las since been elevated to tho rank of a sub- 
genus 1 ado nautilus (Ablmndl. K. K. Geolog. Reiohsanstalt, VI—1, Supplomentband, 
p. 205), has no internal lobo and must consequently belong to a different family 
to the Gryponautilidce. Tho species here described seems to be a true Grypoceras, 
agreqjug w;th G. mesodicuni, the prototype of the genus, in the character of its 
sutural line. In its speoiGc features it is, howevor, remarkably different from the 
Alpine type. Its very broad siphonal area, the absenoe of blunt marginal edges and 
the more conoontntfed involution distinguish it from G. tnesodicum at the first glance. 
Its imperfect state of preservation does not permit a moro detailed comparison. 
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Sub-family : CLY D0NAUTIL1DJB. 

Genus: Proclydonatjtilus Mojsisovios. 

c» 

ProclydonAUT imis Griesbachiformis nov. sp. PI. XVII, fig. 2. 

My collection contains five specimens—-four from Lilintlii (ooll. KrafFt) and one 
from Tera G£dh (coll. Smith)—belonging to this species, which is very closely allied 
to Proclydonautilns Griesbachi E. v. Mojsisovics (Palisontol. Indica, seiV' XV, 
ITimiilayan Eossils, Vol. Ill, Pt. 1, p. 123, pi. XXII, fig. 1) from the Haucrites bods 
of the Bambanag section. 

My largest specimen is chambered throughout at a diameter of 80 mm. In a 
second example with a diameter of 67 mm. one-third of the last volution belongs 
to the body-chamber. This is also the case in the figured type-specimen attaining a 
diameter of only 48 mm. 

From Proclydonautilu8 Grieabachi this species is distinguished by the presence 
of sharp marginal angles, which soparate the siphonal area from the lateral parts. 
These sharp edges make their appearance in an early stage of development. In 
the figured specimen they are distinctly marked at, the very beginning of the last 
volution, corresponding to a height of only 10 ram. Another distinguishing feature 
in contrast to P. Grieabachi is the shape of the siphonal area. This is narrower 
and not inilated except in the adolescent stage of growth, whercits in later stages of 
development it turns perfectly flat and oven concave. The aperture of the figured 
specimen exhibits the deeply-excavated siphonal area bordered by tho sharp marginal 
edges, which recall the blunt keels of Norites Mojs. 

The transverse section is very similar to that of P. Grieabachi or of Clydonanti - 
Ins biangularia Mojs. The lateral parts converge towards‘the siphonal area, the shell 
reaching its greatest transverse diameter in the vicinity of the umbilical margin. 
There is no umbilical edgo present, but the flanks descend in a strongly bent curve 
from the region of the greatest lateral inflation to the umbilical suture. 

All my specimens being casts with only fragmonts of* the shell adhering, 
I cannot decide the question, whether or not the umbilicus was closed by a 
callosity. 

The sculpture consists of faint transverse folds, similar to those in Clydonautilua 

Sijthunclc .—The position of the siphuncle is subcentral in the inner volitions, 
but is gradually shifted in tho direction of the siphonal area in later stages'of growth, 
thus becoming central and situated even above the middle of the distanoo between 
the external parts of the penultimate and last whorls. • 

Sutures .—In the arrangement of the sutural line tills species agrees with 
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1\ Griesbachi. A broadly-rounded lateral saddle, which is followed by a flat auxili¬ 
ary lobe, corresponds to the region of the greatest transverse diameter. Across the 
flanks, a broad lateral lobe ascends to a small siplional saddle, the top of which is 
divided by the marginal edge. The siphonal lobe is short and nearly angular, its two 
borders uniting in a blunt angle. There is not the faintest trace of a median pro¬ 
minence present. Thu species must, consequently, be classed among the subgenus 
Vroclydonanlilus Mojsisovics (Abhandl. K. K. Geolog. Reiehsanst., VT—1, Supple¬ 
ment, j). 207), from which the true representatives of the genus Clydonautilus differ 
by the development of a distinct median prominence. 


Dimensions. 

Diameter of the ulioll ........... 4S mm. 

„ „ umbilicus Irani) ......... 2 

IIclglit of tbe f above tbi* umbilical mtui-e ....... 2H’5 „ 

hint volutioil t ]>rceeiliuj' whorl . . . . . . . 21 „ 

TbirkucMH of the l«nt volution ..... . . . . 21 


Remarks. —Whether the present species ought lo be regarded as the direct 
ancestor of Prachydonantilus Griesbachi, is questionable. In l 3 . Griesbachiformis 
the external features of Clydonaulilus biainjnlaris are combined with the sutural line 
of Z\ Griesbachi. In the development of sharp marginal angles our species seems to 
be allied to Proclydonaulilus nor. f. ind. Mojsisovics (Himalayan Fossils, Pal 
Indica, sor. XV, Vol. III. PI. 1, p. 125) from I ho Daouclla beds of Lauka. An 
identification with tbe latter species is, however, excluded by the description of E. 
\. Mojsisovics, which includes a strongly-inflated siphonal area among its distinctive 
features. 


Order: AM MONOIDEA. 

AM M ONE A TRACHY OSTRACA. 

A. Cjkratitoibea (Tjiaciiyostkaca Brkvidoma). 

* Family: MNAMTlhAi. 

Genus: Curatives do Haan. 

Subgenus: JIeljctites Mojsisovics. 

.. «*■ t 

The Hubgonus Jleliclitcs is represented in the fauna ol the Tropites-limostonc of 
Byans by four species, three of them agreeing so closely with European types that 
I did not feel justified in keeping them separate by tho introduction of new specific 
denominations. 
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Helictites cf. gfniculato Hauer. PI. VIII, fig. 15. 

1866. Ammonites geniculatus F. v. Hauer, Beitraego zur Kenntnisa der Cephalopodenfaurui dor H al 1st jitter 
Sohiohten. Denkeohr. Kais. Aktd. d. Win. Wien, math. nat. Kl. Bd. IX. p. 153, Taf. V. fig. 21*23. 

1893. Uelietitss geniculatus E. t. Mojaiaorio*, Die Oephalopoden dor Hallutatter Kalke. Abhandl. K. K. 
Geol. Beiuhkanat, VI-2, p. 417,Taf. CXXXIX, fig. 8-8. 

A spocimen from the Tropites-limcstone of Nihal agrees very olosdy with 
Helictites geniculatus from the Triassio limestone of the Leisling of lacio (lower 
noric) age. 

It is provided with its body-chamber' and is equal in size to the specimen 
illustrated in fig. 8 by E. v. Mojsisovics. The very slowly increasing whorls envelop 
each other only very slightly, leaving open a wide umbilicus. The transverse section is 
of almost oqual height and thickness and of trapezoidal shape. The great est transverse 
diametor corresponds to the umbilical margin. The siphonal margin is angular, 
the flatly vaulted oxtornal area uniting with the lateral parts in a right angle. 

The sculpture of the last volution agrees with that of the typical form of 71. 
geniculatus. Tt consists of numerous slightly curved ribs, whose concavity is turned 
forward anteriorly. The ribs are cither simple or originate in pairs from radially 
elongated umbilical tubercles. The siphonal margin is marked by a row of knot¬ 
like swellings. The ribs cross the siphonal area and evon attain their groatost 
development along the median lino of the cast. It is only in the vicinity of the aper¬ 
ture that these swellings of the ribs in the middle of the external area cease. The 
intercostal furrows aro but very little wider than the ribs. 

Tlio only difference between the ornamentation of tho present and that of the 
European form is the more delicate character of the sculpture in our specimon, which 
in this respect very closely approaches the variety illustrated in fig. 7 by E. v. Mojsi- 
sovios. With this variety our specimen also agrees in the development of dedicate ribs 
on its inner volutions. The typical form of the Alpine 11. geniculatus has its inner 
volutions covered with a small number of strong radial ribs separated by broad 
interoostal spaces. In my Himalayan specimen the sculpture of the last volution 
persists on the inner whorls so far as they are accessible to examination. 

I should not have hesitated in considering this a distinctive character of specific 
value between the European and Indian forms, if E. v. Mojsisovics himself had not 
united tho small specimen, illustrated in fig. 7, with H. genieulatns. My Hima¬ 
layan example certainly does not differ from the type in more important details 
than this specimen. I consequently prefer to class it with 11. geniculatus as “ cf. 
geniculato referring it provisionally to that species, to which it is certainly most 
closely allied. 

T>imensions. y 

Diameter of the shell.21 mm.' 

„ „ „ umbilicna.5* „ 

Height •* ( U „ 

Thickne..r fthel “ tTolation .: V 1 

Sutures.— Not known. 
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2. Hkliotixes cf. suBGENiCtLATO Mojsisovics. PI. VIII, fig. 16. 

1898. Heliotitet •vlgeniculatut E. v. Monitories. Pie Cephalopoden der Hellttalter Koike. Abhdl. X. K. 

IJeoIog. Keichiantt., VI—2, p. 419, Tof. CXXXIX, fig. 9. 

It is with considerable hesitation that I refer a single incomplete specimen 
from the Tropitos-limostone of Tera Gddh (coll. Smith) to this Alpine species, but it 
appears to correspond better with the characters assigned to that spocios by 
E. v. Mojsisovics than with those of any other. It is rather unfortunato that the 
species was also founded hy E. v. Mojsisovics on a single imperfect specimen. 

The subgenus Hclictites is distinguished by the presence of straight transverse 
ribs crossing the external area without any interruption. Now in my specimen the 
siphonal part has been strongly injured by weathering and it is only near the 
beginning of the last volution that traces of external ribs which pass across the 
siphoual area, have been noticed. This observation allows the specimen to be placed 
in the suhge.nus llelictiles Mojs., though with the reservation demanded by the 
circumstances of the case. 

The specimon is provided with a part of its body-chamber, to which less than 
ono-half of the last volution belongs. The transverso seotion is nearly rectangular 
and of almost equal height and width. Near the aperture the largest transverse 
diameter is situated a little below the middle of the height, but in the chambored 
portion of the cast it corresponds to the strongly developed marginal tubercles, 
exactly as in the European type-specimen from the noric Hallstatt-limestone of 
Goisern. The siphonal area is flatly rounded and separated from the flanks by a 
distinct marginal edge. There is no distinct umbilical edge present, but the lateral 
parts slope gradually towards the umbilical suture. 

Tlio predominating elements of sculpture are robust, button*shaped tubercles, 
which arc set in two rows, one along the umbilical and the other along the marginal 
region. It is only in the immodiato vicinity of the aperture that the straight 
or slightly forward-turned ribs connecting those tubercles become more important. 
In the meantime the intercostal spaces, which in the inner volutions and in the 
posterior portion of the last whorl are rather broad, become narrower and the ribs 
approach each other more closely. The same typo of gerontic variation has been 
noticed in the Alpine specimen hy E. v. Mojsisovics. 

E. v. Mojsisovics notiood tho absenco of external ribs on the inner volutions of 
liis typo-speoimen. Even near tho beginning of tho last whorl, he says, the 
transverse ribs, which connect the marginal tuboroles of the two halves of tho shell, 
aro but faintly indicated. Broad, transverse, external ribs are not developed before 
the body-chamber is reached. With this diagnosis, which my personal examination 
of his type-specimon has provod to bo correct, the presence of faintly developed 
external ribs near tho beginning of tho last volution in my Himalayan specimen 
agrees. The sculpturo of its tody-chamber has, unfortunately, been destroyed by 
weathering on tho external area. 
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Dimension*. 

Diametor of th« shell , . . .,•••••• 20 mm, 

ft & 9$ umbilicus • •»•••••* 8*5 $$ 

Thiokne*. } 0f th * lMt T0,ati0n .{ 8 " 


Sutures .—Tlie sutural lino of the Alpine H. aubgcnioulatus is unknown. In 
my specimon tho ceratitic sutures are well preserved. Siplional loljo deep, but 
little shorter than the principal lateral lobe, and divided by a median prominence, 
rounded above and with unbroken margins. Each wing of the siphonal lobe 
terminates in a single sharp point. 

Tho principal lateral lobe is tho deepest. At its base a few sharp dcnticulations 
can be seen with a magnifying glass. Tho second lateral lobe is bifid and widens 
considerably towards its upper part. 

Saddles entire, with rounded tops. The siphonal saddle is the largest and 
considerably highor than the principal lateral saddle. Thu secoud lateral saddle is 
divided by the umbilical suture. 

3. Hklictites sp. ind. aff. Bxneckei Mojs. PI. VIIT, fig. 11. 

I am acquainted with but ono single incomplete though well preserved specimen, 
from tho Tropites-limcstonc of Kalapani (coll. Smith), which is very closolv allied to 
Helictitea Bciieclcei Mojsisovics (Ahhandl. K. K. Gcol. Rcichsanst,., VI-2, p. 416,• 
Taf. CXXXIX, fig. 1) from tho noric llallstatt-limestone of Goisern. 

Tho specimen agrees in its involution with the European type hut is of 
obliquely elliptical outlines. I am, however, doubtful as to the specific value of this 
character, which to me appears to be rather accidental only. The slowly increasing 
whorls overlap each other to a very small extent only, leaving open a wide umbi¬ 
licus. The transverse section is high and rectangular, with rounded-otf angles. 
Both tho siphonal and umbilical margins are sharply rounded. The umbilical wall 
is steep but low. The siphonal area is gently vaulted. The lateral parts are flat, 
their greatest transverse diameter corresponding to the umbilical margin. 

Tho transverse sculpture is strongly developed, especially so on the lateral parts 
of the inner volutions. Broad, radial ribs rise in pairs from elongated umbilical 
tubercles. In tho last volution the umbilical tubercles gradually disappear; the 
ribs become flexuous and are slightly turned towards the anterior region. Besides 
these dichotomising ribs originating in pairs from umbilical tubercles, numerous 
simple and intercalated ribs are developed in tho last volution. A small number of 
ribs are confined to the marginal region and do not roaoh the lower portion of the 
flanks. \ *■ • 

While the transverse sculpture of tho lateral parts diminishes in strength on 
the last volution, the ornamentation of tho siphonal aroa increases in importance. 
Tho ribs crossing the external part in an uninterrupted curve become expanded and 
elevated along the median line of tho shell. They distinctly show* the character of 
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(liroot imbrication, their anterior slope boing much steoper than the opposite one. 
This external sculpture is most strongly developed in the last volution, where the 
lateral sculpture diminishes in strength. At the beginning of the penultimate 
whorl there are but faint indications of its presence. The intercostal furrows are 
broader than the ribs in the last volution, whereas in the inner ones the reverse is 
the case. 

Traces of marginal or lateral tubercles are entirely absent. 

In its general character this sculpture shows a very close agreement with 
llclictitca Beneckei. A difference is to be found in the absence in the Himalayan 
specimen of such ribs as terminate near the si phonal margin and do not pass 
across the external area. E. v. Mojsisovios remarked the presence of such ribs in his 
Alpine II. Bcncekr.i. I liavo failed to discovor any on the illustration of his type- 
specimen, but they are clearly visiblo on the specimen itself, as I know from 
personal examination. 

Another difference consists in the strong development of the umbilical tubercles 
in the inner volutions of tlio Himalayan species, which on account of all those 
features—subordinate details, it is true —cannot bo identified with H. Beneckei. 


I'ianifter of the slipll 


„ „ umbilicus 


Height 
Thick ness 



the last volution 


Dimensions. 


. about 34 mm. 

14 „ 

( n-5 

’I io „ 


Sutures .—Of tho sutural line only very imperfect traces have been preserved, 
and fire not fit for description. 


4. IIelic riTEs Canninoi nov. sp. PI. VI, fig. 10. 

This species is distinguished from all other congeneric forms by the great varia¬ 
tion of sculpture on its last whorl and inner volutions. It is represented by a single 
hut perfectly preserved specimen from Kalapani (coll. Smith) which is provided with 
its body-chamber. 

In general shape and involution it roealls Jlelictites Beneckei Mojs. or 
J[.t/euintlntns Hanoi*, but. is of slightly elliptical outlines. The widely umbilicated 
shell consists of slowly increasing whorls, which are a little higher than broad and 
envelop each other on the rounded external part only. The umbilical margin is 
marked bv a strong curve in the slope of the lateral parts, but no umbilical wall is 
present. 

In the inner volutions tho siplional area is broad, very gently arched, and sepa¬ 
rator frojli the lateral parts by a distinct, obtusely rounded marginal odge. But in 
the last volution this marginal odgo gradually disappears, the siplional part becomes 
more strongly rounded and passes into the flanks without any distinct demarcation. 

This variation in shape from the inner volutions to the body-ohamber whorl is 
accompanied l>y a still more remarkable variation in sculpture. The sculpture of 
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the inner volutions is very robust, consisting of massive umbilical and • marginal 
tuberclos, which arc connected by low transverse ribs. ‘Those ribs aro either simple 
or .dichotomous, two diverging ribs originating from the samo umbilical tubercle. 
The marginal tubercles on both sides of the shell are connected by broadly expanded 
external ribs, which are especially well developed near the beginning of the last 
volution. 

On the last volution the sculpture changes rather abruptly. The umbilical 
tubercles are smaller and aro transformed into radially protracted prominences. 
Tho marginal tubercles disappear completely. The ribs become more crowded and 
flexuous. In the meantime an arrangement into fasciculi is noticed, one primary rib 
being accompanied by three weakened secondary eostio. This arrangement of irre¬ 
gularly alternating ribs is especially well marked on the external part, where tho 
difference in strength between the primary and secondary ribs is most, prominent. 


Dimensions. 

Piumotcrof tliesliull. 

„ „ uuibilioux ..... 

Tb£e.« } of the ,ftRt Volut5oD - 

Sutures.— Not known. 


27 mm. 
10 „ 

0 

N „ 


Subgenus: Piiormkbitrs Mojsisovies. 

1. PHORMEDITE8 FASCIATUS Mojsisovies. PI. V, fig. 7. 

1893. PhonneJite* J'ancin/us E. v. MojuisoTioi), 'be Cepbulopudon iler Hallskattcr Kalla*, A Miami I. K. K. 

Geo), lteiclittanab, VI—2, p. 428, Taf. CXL1V, fi^. C. 

A specimen from the Tropitcs-limestonc of Tora G&dh (coll. Smith) agrees 
perfectly with Phormedites fasciatus from the noric llallstatt-limcstonc of tin* 
Sommeraukogel. The very characteristic ornamentation of the Alpine species is so 
faithfully repeated by the sculpture of the Himalayan specimen, that there can be 
no doubt about their absolute identity. 

The whorls increase slowly and overlap cadi other to the extent of less than 
one-tliird of their height. The umbilicus is very broad and Hat. The volutions 
aro strongly compressed, with almost rectangular cross-sections, and bordered 
by flat, lateral parts and by an equally flat siphonal area. The siplional area is 
provided with a slightly elevated median hand at the beginning of tho last volution. 
This band or zone gradually dies out and is replaced by a thread-like depression in 
the vicinity of the aperture. Neither the elevated band nor the corresponding 
depression effect any interruption of the sculpture. 

The lateral parts are separated from the siplional area by a sharply Rounded-off 
margin but slope regularly towards the umbilical suture without forming any 
umbilical edge. 

In the ornamentation of this specimen the arrangement of slightly falciform 
ribs into fasciculi is most clearly marked. The innermost volutions aro nearly 
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smooth. On the surface of the penultimate volution faintly elevated bumps or broad 
costs are noticed, whioh arc* separated *by low interoostal depressions. In the last 
volutiftn the sculpture oonsists of broad plioations, whioh are turned forward towards 
the siphonal margin and, at the same time, considerably increase in width, whereas < 
near the umbilioal suture they terminate in sharp points. Each of these plications 
is ornamented with two or three delicate ribs, which originate at the umbilioal suture 
and gradually diverge in the direction of the siphonal margin, thus imitating 
the arrangement of rays in a fan. On the external area the plications from both 
sides unite in a short lappet, with its convexity turned anteriorly. In this lappet 
the ribs bordering each bundle are more strongly developed than the rest. The 
plioations aro separated by smooth intercostal depressions. 

Dimension*. 


Diameter of tbe (hell • 
„ „ umbiliens 

Height of the lut volution 


c above the umbilical mtnre 
C ,, preceding whorl 


Thiekneee of the laat volntion 


19*5 mm. 
6-5 „ 


In my specimen a little moro than one-half of the last volution belongs to the 
body-chamber. 

Sutures .—The sutural line of Phormediteafasciatus was unknown toE. v. Moj* 
sisovics, to whom only a single specimen from the red marble of Hallstatt was 
available for examination. In my Indian specimen I have succeeded in developing 
the sutures of the last air-oliamber. Thus the diagnosis of PA. fasciatus may be 
completed by the following description:— 

The sutures are very simple. Siphonal lobe almost as deep as the principal 
lateral lobe, but very narrow and divided by a short median prominence, each wing 
terminating in a single sharp point. Principal lateral lobe ceratitic, with a small 
number of indentations along its base. Second lateral lobe and saddle flatly arched 
and low. No distinct auxiliary lobe outside the umbilical suture. 


2. Phobmeditjjs sp. ind. aff. jtjvavico Mojsisovios. PI. XI, fig. 10. 

Prom the Tropitcs-limestone of Tora Gddli (coll. Smith) there is a fragment of 
the body-chambor with part of the inner volutions of a species of Phormedttes, 
which seems to be very noarly allied to PA. juvavicus E. v. Mojaisovics (Cepha- 
lopoden der Hallstatter Kalke, Abhandl. K. X. Geol. Rcichsanst., VI-2, p. 427, Taf. 
CXLII, fig. 1) from the norio Hallstatt-limestone of the Sommoraukogel. This 
Alpine species comes in cveiy respect nearest to the present form, with the only 
exception ythat the arrangement of the transverse ribs into fasciculi is more strongly 
developed in the former. 

The whorls overlap each other to more than one-half their height. They 
incroaso slowly, and are less strongly compressed than in Phortn. /asciatus, but are 
higher than broad. Near the aperture the cross-section is of elliptical shape, neither * 
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the siphonal nor the umbilical margins being distinctly marked. But at the begin¬ 
ning of the last volution a blunt siphonal margin ii faintly developed, and the 
umbilioal margin is sharpened into an edge, whioh separates the flatly arched lateral 
parte from the low but perpendicular umbilical wall. 

The lateral parts are very gently vaulted and nearly flat in the middle. The 
siphonal area is strongly curved and elevated into a median band, recalling the 
median elevation in some species of the sub*genus Parathisbitea. * 

The sculpture consists of broad, falciform ribs, which are either simple or dicho¬ 
tomous. As a rule, two ribs of equal strength originate from one single spot at the 
umbilioal edge, forming there occasionally indistinct umbilioal tuberoles. These ribs 
are grouped into broad plications, which are separated by still broader intercostal 
spaces. Bnt both the arrangement of bundles of ribs into plications and the deve¬ 
lopment of intercostal depressions is less clearly marked than in Ph.juvavicus. The 
inclusion of the present species in the Bub-genus Phormedites is, however, justified 
by the ornamentation of the external area. This is crossed by the transverse ribs, 
which form somilunular lappets, with their convexity turned forward. Some of 
those lappets are bordered by deeper intercostal depressions than the rest, thus mark¬ 
ing the borders of fasciculi or plications of the first order. 

On the whole the type of Phormedites is much more clearly developed in this 
specimen than in Buchites Emerson* , a Himalayan species whioh exhibits olose 
affinities to the subgenus Phormedites, but less so than in the two Alpine representa¬ 
tives of this subgenus. 

Dimensions. 

Diameter of the shell .... 

„ „ „ umbilions . . 

Height of the 7 above the ntnbilioal suture 
last volution) „ „ preoeding whorl 

Thickness of the last volution . 

Sutures.-— Not known in detail. 

Remarks. —There is no close relationship between this species and the two 
species of Phormedites from the Triassio limestones of Santo Stefano Quisquina in 
Sicily, which have been described and figured as Ph. Schopeni and Ph. pygmaeus 
by Gemmollaro. 


20 mm. 
8-5 „ 
11 „ 
7-8 n 
1 


Subgenus: Bvoeites Mojsisovics. 

1. BU 0 HITE 8 cf. HILABI 8 MojsUovic8. PI. XI, fig. 11. 

1698. Buekitet kilarit £. ▼. Mojsisovics, Die Cephalopoden der Hallstatter Kalke, AbbandL K. K. Geol. 
Beichsanst. VI—2, p. 416,Taf. CXXIII, fig. 1. ^ * • 

This speoieB is represented by a single specimen, but the state of preservation of 
the inner volutions is not favourable for investigation. It belongs to the subgenus 
Buchites. In its general shape and involution it strongly resembles the subgenus 
Dambites Mojs. but differs from it by such characters as have been enumerated 
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by E» v. Mojsisovics as leading features of Buohiiea , namely, the absence of a 
thread-like median line along the rounded siphonal part, the presenoe of dicho¬ 
tomous and intercalated ribs, which are slightly faloiform, not straight as in 
Dunubitca. 

My specimen is either very closely allied to or identical with Buchitea hilaris 
Mojs. from the carnio Hallstatt-limestone of Aussee, but it is not possible to 
establish the identity of the Indian fossil with the European species with full 
certainty. 

The slowly increasing volutions overlap each other to the extent of exaotly 
one-half their height. They are of eqiial height and width. The broadly rounded 
siphonal area passes gradually into the flattened lateral parts. The number of 
volutions is not exactly known to me, but the umbilicus is scarcoly as broad as in 
the type-specimen of B. hilaris illustrated by E. v. Mojsisovics. 

80 far as the inner whorls have been preserved, they exhibit a transverse 
sculpture, consisting of numerous simple, radial ribs. These ribs are distinctly 
falciform in the last volution, being strongly bent forward in tho marginal region. 
They do not cross the siphonal area without interruption, but either terminate 
alternately along the median line or else unite, but in tho latter case they diminish 
remarkably in strength. As in B. hilaris this weakening of the ornamentation is 
caused by a general elevation of tho siphonal area, which ohiefly affects the inter¬ 
costal furrows. The elevation nearly reach** tho general height of tho ribs and 
# consequently obliterates the intercostal valleys. This zone of obliteration of tho 
transverse sculpture is accompanied on each side by a faint spiral line, which is 
distinctly indicated on tho tops of tho ribs, causing them to rise in faintly marked 
prominences. 

The ribs are either simple or dichotomous. As a rule, the bifurcation originates 
in the umbilical margin. Intercalated ribs also occur, but rather rarely. 

My personal examination of the type-specimen of Buchitea hilaris has con¬ 
vinced me of its almost complete agreement with my Indian example, even in tho 
minor details of its soulpture. This agreement is closer than one might be led 
to supposo from an inspection of the figures given by E. v. Mojsisovics. The only 
difference between the two shells consists in the slightly more involute character of 
the inner volutions of tho Himdlayan specimen. As the Alpine species is repre¬ 
sented by a single specimen only, nothing is known about the range of variation to 
which the involution may be liable. I consequently prefer to abstain from a direct 
identification of tho Indian and European forms. 


Dimensions. 

Diameter of the shell.14‘5 mm. 

,, » ii umbilicus ......... 6‘5 „ 

Height ) r 5 „ 

Thickness ) Tolution.1 6 ,. 


Sutures .—Not known in detail, but apparently very simple. One-half of the 
last volution belongs to the body-chamber. 
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Locality. Number of specimens examined .—Tropites beds of Kalapani {coll. 

A. v. Krafft). 1. 

Remark *.—A species, which appears to be very closely allied to the present 
one, is Buchites tyrrhtnue Gemmellaro (I oefalopodi del Trias superiore della regione 
occidental della Sicilia, p. 25, pi. XVIII, fig. 21-24) from the grey Triassic lime¬ 
stone of Castronuovo and Santo Stefano Quisquina. As far as can be understood from 
a study of the figures and description, the Sicilian form seems to differ only by 
slightly more compressed and more slowly increasing whorls, and by the absence of 
any longitudinal nodular line running aoross the oostu? along the siphonal part. 
It must, however, be remarked that the lattfer character, which has been noticed in 

B. hilaris by E. von Mojsisovics aud in the llim&layan specimen by myself, is but 

very faintly developed. • 

2. Buchites Emersoni nov. sp. PI. V, fig. 8. 

Although this is one of the more common species of the Tropites-limontane of 
Tera Gddh (coll. Smith), I am in some doubt with regard to its generic relations. 
All my specimens are oasts devoid of their shelly substance. In some of them the 
characters of the subgenus Buchites are as clearly marked as in the preceding 
species. On the other hand, they appear also to be nearly allied to Phortnedites 
fasciatus Mojsisovics (Abhandl. K. K. Geol. Reiohsanst., VI-2, p. 428, Taf. CXLIV, 
fig. 6), especially so in the character of involution and in the development of ribs,* 
which occasionally, though not regularly, Bhow tracos of an arrangement intofasoiculi. 

The figured specimen, which may be taken as type of the species, is the largest 
in the Himdlayan collection and is provided with its entire body-ohamber, to which 
nearly two-thirds of the last volution belong. 

, In its general shape it recalls B. Aldrovandii E. v. Mojsisovics (Die Cophalo- 
poden der Hallstatter Kalke, Abhandl. etc , V1-2, p. 411, Taf. CXX1II, fig. 11). 
There is neither a siphonal nor an umbilical margin developed, but the flatly arched 
lateral parts pass gradually into the rounded siphonal area. The regularity of its 
curve is not interrupted by any elevated median band or thread-like depression. 
Its cross-section is elliptical, of almost equal height and width. The umbilicus is 
very broad. The involutions overlap each other on the siphonal jmrt only. In the 
transverse sculpture two types of ribs predominate. Strong main ribs originate a 
short distance outsido the umbilical suture, and run in a nearly straight line across 
the latoral parts. In the vicinity of the siphonal area they are turned forward and 
meet with the corresponding ribs from the opposite flank along the median line of 
the Bipbonal area, thus forming a semicircle with a diameter of 4 mm. The second 
group of ribs consists of intercalated costa?, which arc smaller and occ^r to the 
number of one, two or throe between two main ribs. Dichotomous ribs are rather 
rare, but occasionally two ribs may be seen originating from the sajne point near the 
umbilical suture. The ribs are not arranged quite symmetrically on either side of 
the shell. 
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This pattern of soulpture is the same as that exhibited by a number of typical 
species of the subgenus Buehites, which in their general shape, involution and 
soulpture recall the very closely allied subgenus Damibitea, Mojs. (group of 
QeliUea Fiorianitea Mojs., Fiorianitea Hyatt), but differ from it by their continuous 
soulpture, which is not interrupted along the median line of the siphonal area. 

To this pattern of ornamentation, however, a second is added in the present 
speoiesi which points to a close relationship with the snbgenus Phormeditea Mojs. 
distinguished by the development of plioations which correspond to the fasciculi of 
ribs. In the present species some of the intercostal depressions are more deeply 
excavated than the rest This feature is especially well marked along the borders 
of the semicircles, where the transverse ribs cross the siphonal area. Typical 
fasoitouli of ribs, it is true, as in Phormeditea juvavioua or in Pk. foaoiatua, are not 
developed, but the ribs show a distinct tendency to group themselves into bundled 
plications. Nevertheless I think that this tendency is not sufficiently well marked 
to place our species among the representatives of Phormeditea, and I consequently 
prefer to leave it with Buchitea. 

Dimensions. 

* 


Diameter of the shell.. . 28 mm. 

ip a a umbilicus ... •••«.. 10 ,, 

Haight of the f shore the umbilical enture. 6'6 N 

last rolution 1 „ „ preoeding whorl . . . . . • . i'i , 

Thickness of the laat .rolution .. 6 „ 


In tho aperture of the figured specimen a portion of the mouth-margin has been 
preserved. Tho peristome does not correspond exactly with the transverse sculpture 
but is directed forward more strongly, thns outting off the ribs obliquely. 

Sutures .—The sutural line is similar to that of Buchites Aldroeandii Mojsisovics 
(1. o., p. 411, Taf. OXXXIII, fig. 11), but differs by the presence of a very deep 
siphonal lobe, which stands on an equal level with the principal lateral lobe. The 
siphonal lobe is moderately broad and divided by a low median prominence of 
trapezoidal shape. Its two wings exhibit two or three small denticulations, of which 
the one next to the median prominence is the deepest. The principal lateral lobe 
is broadly rounded and faintly serrated along its base. The second lateral lobe is 
very short and goniatitio. It is followed by a small fiatly arched lateral saddle. 
There are no auxiliary elements present outside the umbilical suture. 


Subgenus: Thisbites Mojsisovics. 

8ome difficulty has been experienced in assigning their proper systematic position 
to*the H/m&layan species united in this subgenus. Following E. v. Mojsisovics, 
I have included them in the subgenus Thisbites, notwithstanding their considerable 
dimensions and the oeratitic development of their sutures. 

A full discussion of the systematic value of their distinotive features will be 
found in the following description of Thisbites Meleagri. 
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X. Tsubitbs Meleagri Mojsisovics. PL TO, figs. 17, 18. 

1890. ttUbit** J ttloagri B. r. Hojalaorioa, BcitnMg* but KnniaiN dot ob«rtr{«<dioohoa Crptmlopoden- 
fomen do* Himalaya, Deokaebr. Kali. Akad. d. W1 m. Wian, Bd. LXIII, p. 630, Taf. XIV, 
fig. 10. 

.809. Tkitbtit JitUagri E. r. Mojtucrie*, PaUsoot. Indio*. Mr. XV. Him&layan FomHc, VoL III, Pt. 1, 
p. 66, pi. XIV, fig. 10. 

A small ammonite with strong, falciform, undivided ribs and a high external 
keel, from the Tropites-limestono of Tera Gddh, was described as Thisbite < 
Meleagri by E. v. Mojsisovics in 1896. Among the materials collected by Smith 
and A. y* Krafft at Tera Gddh, Kalapani and Lilinthi this species is rather richly 
represented. It attains larger dimensions than any of the species of Thiibites 
hitherto known. The specific identity of the large individuals with the small 
specimen described by E. v. Mojsisovios has been made certain by developing their 
inner nuclei, which agree entirely with tho prototype of the species. That tho 
elongated Bhape of the shell in this prototype is only accidental and not a character 
of speoific value, is shown by the fact that more or less elongated and elliptical 
individuals occur together with normally coiled examples. 

Of the two specimens illustrated the one represented in fig. 18 is of normal 
shape and size. Fig. 17. represents a largo-sized specimen, though not the largest in 
tho Himalayan collection. Examples of dimensions intermediate between fig. 18 
and the type illustrated by E. v. Mojsisovics are also very common, but, as a 
rule, consist of air-chambers only. The two figured examples are provided with 
their body-chambers. 

Young individuals with their whorls as strongly oompressed as in the tjpo- 
speoimen of E. v. Mojsisovics are rare. In the adolescent Btago more globose 
shapes usually predominate, although the height of the transverse section always 
exceeds its width. The volutions of. full-grown specimens are always strongly 
compressed. 

In the two figured specimens the overlap of the last over the penultimate 
whorl amounts to three-fifths of the height of tho former. The involution does 
not take place exactly at the umbilioal margin. The umbilicus is, however, of 
only small size. 

The whorls are lenticular with very flatly arched lateral parts. They oonverge 
gradually towards the steeply rounded siphonal part, which terminates in a sharp 
and high external keel. This keel is well individualised and, in later stages of 
growth, distinctly denned at its base, but not accompanied by excavated keel- 
furrows. 

E. v. Mojsisovics describes the sculpture as follows :—** The lateral sculpture 
consists of strong, sickle-shaped ribs, which run out on the external pair-thin and 
thread-like to the next succeeding rib, touching this latter, so that a continuous 
spiral line is formed, in which the ribs meet. At the beginning of the last whorl 
the ribs are crowded. Later they are, however, wider apart, so that at the end of 
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the last whorl wide intercostal areas occur. The ribs remain as a rule undivided. 
Only quite, exceptionally bifurcations of the ribs occur near the umbilical margin." 

This sculpture is subject to some variation, especially in full-grown speci¬ 
mens. Whereas in the inner volutions simple, undivided ribs prevail, the 
reverse is the case in the last whorl of largor individuals. A pair of ribs frequently 
originates from the same spot at the umbilical margin, but such spots are never 
marked by tubercles or prominences of the ribs. The ribs are always delicate 
and less strongly developed on the lower portion of the flanks. It is in the 
convexity of the segment that they describe on the upper portion of the lateral 
parts that they become broad and sligjitly elovated. They do not, however, extend 
into marginal tubercles. Some of the ribs arc divided near tbo middle of their 
height, but the proportion of simple and bifurcated ribs differs widely in different 
specimens. It would he utterly impossible to base a specific distinction on this 
variable feature. Intercalated ribs also occur frequently, some of them reaching 
to the middle of the flanks aad some affecting the marginal region only. 

The thread-like spiral lino, along which the ribs meet on the siphonal part, 
near the base of the external koel, is distinctly developed in the majority of my 
specimens. It is often interrupted for some distance, but rather irregularly, and is 
in some examples very delicate. 

The high external keel is perfectly smooth. No trace of crenulation or of 
ribs crossing it has ever been noticed. 

Dimensions .—The measurements of the larger of the two figured specimens are 
<■ as follows :— 


Ditmatn of the nhall .......... 42 am 

„ n urobilioui. . 4*6 „ 

Height of the f above the umbilical mLnra ... . . 23*6 „ 

tat volution t ,. „ preceding whorl.16 „ 

Tbiokneee of the lent volution.9 .. 

Sutures .—Tho sutural line of Thisbites Meleagri was not known to E. v. 
Mojsisovics, who based his determination on tbo external characters only. I have 
been able to trace it on a fair number of specimens of every sizo. It exhibits the 
normal ceratitie development of sutures, consisting of saddles with unbroken 
margins, rounded above, and deep lateral lobes with many small indentations. 

Tho siphonal paddle is the highest. The siphonal and principal lateral lobe 
stand at the same level. Tho siphonal lobe is bipartite. There is only one sharp 
point on cither side of the rudimentary median prominenco. The second lateral 
saddle is followed by a small and rather shallow auxiliary lobo and saddle. 

Remarks .—The propriety of placing this species in the subgenus Thisbites 
has tyoen discussed by E. v. Mojsisovics, but it must be borne in mind that the 
only specimen known to him was a young individual, the sutures of whioh 
were not accessible for examination. 

If wo pass in review the genera of upper Triassic ammonites with high 
external keels, with strongly compressed whorls and with a sculpture consisting 
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■of falciform ribs, there are only four to whioh it is possible to refer the present 
species, namely, Eutomoceraa, Paratropitea* This bitea and Parathisbitea. 

Against a generio relation to Eutomoceraa Hyatt, the early beginning bf the 
bifurcation of the ribs and their slight curvature lias been advocated by E. v. 
Mojsisovics. These two characters appear, however, to be of little value, since the 
examination of my rich material has convinced me of the existence of types 
in whioh bifurcation of ribs sets in at a rather early stage of growth. Ag to tho 
ourvature of the ribs, it only needs a glanco at tho illustrations given by E. v. 
Mojsisovics on Plates OXXX and CXXXI to see that the difference in the ornamen¬ 
tation of Thiabitea Meleagri and Eutomoceraa is insignificant. 

There arc, however, other characters, which, in my opinion, forbid its being 
classed among the representatives of the genus Eutomoceraa. 9 

Tho sutures of Eutomoceraa are nover ceratitic, but markedly dolichophyllie. 
There aro, indeed, no ammonites among the section of Ammonea trachyoatraca, 
which in the complicated arrangemont of their Butural elements surpass some 
representatives of this genus ( E. Theron, E. aubaculutn). Eutomoceraa is, moroover, 
distinguished by the presence of a long body-chamber. It is true that in none 
of my numerous specimens of Thisbitea Meleagri has the apertural margin of the 
peristome been preserved, but on the other hand in none of them doos the part 
of the body-chamber that has been preserved exceed the length of one-half of a 
volution. This fact tends to prove that the species under consideration docs not 
belong to the section of Trachyoatraca macrodoma, but to the Ceratitoidea with 
short body-chambers. • 

The same remark applies to a comparison of the present species with 
Paratropitea (group of Tropitea aequabUea). Notwithstanding its distant similarity, 
resulting from the presence of a high and individualised keel and of a falciform 
ribbing, Paratropitea in its external features shows less resemblanoo to Thisbitea 
Meleagri than Eutomoceraa. It differs from it by the shape of its transverse section. 
This is either broadly lenticular or oordiforrn. A species with strongly compressed 
whorls is not known to me among the representatives of this subgenus, whioh, 
moreover, possesses dolichophyllio, not ceratitic, sutures. 

The last group of forms, which remain to be compared, are Thiabitea and 
Parathiabitea. 

With Thiabitea our species agrees in the majority of important characters. 
There are, however, two exceptions. All tho epecios described by E. v. Mojsisovics 
from the eamic beds of the Hallsttat-limestone, are dwarf species, none of them 
exceeding 21mm. in diamotcr. Compared with those forms some of ray Himalayan 
examples aro true giants, but their large dimensions certainly constitute no valid 
argument against their relegation to Thiabitea in view of the close agreement of the 
remaining characters. The second exception is the development of the si|tural liiic, 
whioh ib ceratitic, whereas E. v. Mojsisovics in his diagnosis of Thiabitea states the 
lobes to bo clydonitic, i.e., free from indentations. This diagnoses loses, however, 
much of its importance, if we consider that among sixteen Alpine species of Thiabitea 
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there is only a single one {Th. Agrioolca) whose sutures have been examined in 
detail. I am consequently not inclined to overestimate the value of this statement 
In Parathiabitea ceratitic sutures have been noticed. But the most remarkable 
character in this aubgenus, which is so closely allied to Thiabitea —in fact, its only 
feature of subgenerio value—is the development of lappets crossing the external 
keel and forming a direct continuation of the lateral sculpture. Now, my specimens 
are absolutely devoid of this sort of sculpture, and can consequently not be classed 
among the representatives of Parathiabitea. 

Thiabitea Hauahqferi Mojsisovics (Cephabpoden der Hallst&tter Kalke, 
Abhandl. K. K. Geol. Reichsanst., VI—2, p. 440, Taf. OX LI I, fig. 26), Th. Anatolia 
Mojs. {ibid. p. 440, Taf. CXLII. fig. 26) and Th. Bomi Mojs. {ibid. p. 429, Taf. 
CXI«II> figs- 27, 28) have been mentioned by E. v. Mojsisovics among the con¬ 
generic species most noarly allied to the present one. Apart from the difference 
in their dimensions, Th. Meleagri and Th. Anatolia seem to approach each other 
most closely, but the difference in the width of the umbilicus will always make 
a distinction easy, even if one has to deal with young individuals. 

Among all the Alpine species of Thiabitea there is none with an umbilicus 
so small as that of Th. Meleagri. 


2. Thisbites Ronald8Hayi nov. sp. PI. XI, figs. 19, 20. 

From Thiabite8 Meleagri the present species must be separated on account of 
its very delicate ornamentation, consisting of numerous falciform ribs. 

In the umbilical region the ribs are faintly developed and narrow. They 
become slightly elevated in tho upper portion of the lateral parts and are separated 
by low intercostal depressions, which are somewhat wider than the ribs. Their 
number is augmented either by intercalation or by bifurcation of the primary 
ribs. Tho bifurcation sets in most frequently in the middle of the height of the 
flanks. In the inner volutions most of the ribs rise in pairs from the umbi¬ 
lical margin. In tho body-ohamber of my full-grown specimen the sculpture is 
subject to some variation. Two or three of the sickle-shaped marginal ribs are 
united into a broad fold, which reaches across tho lower portion of the flanks down 
to the umbilical margin. Theso broad folds are separated by equally wide and 
low intercostal spaces. 

In its general shape this species is distinguished by very strongly compressed 
whorls. The umbilious is wider than in the preceding species and distinctly opens 
out in the last whorl. 

The distinction of full grown specimens of Th. Meleagri and Th. Ronald - 
aJtayi is /easy, as will be seen from a comparison of their respective illustrations. 
But among the young examples of the two species transitional forms seem 
to exist, the ragge of variation in tho soulpture of Th. Meleagri being rather 
considerable. 
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Bimwum*. 



hg.id. 

Fig. 20. 

Diameter of the ehell ....... 

. Ift mm. - 

W mm. 

.. h h xunbflioM. 

. 6 » 

8 » 

Height of the C from the umbilioal suture • . . 

last volution 1 » „ prsooding whorl . 

. 18 

18 * 

. 14 » 

10 „ 

Thickness of tho last volution. 

. 7 u 

7 „ 


Suture*.— The sutures are perfectly identical with those of the preceding 
species. 

Remark*. — Thiabite* Ronaldahayi is olosely allied to Th. Borni Mojs. (Oeph. 
Hallst. Kalke, Abhandl. K. K. Geol. Reiohsatost., VI—2, p. 427, Taf. CXLII, fig. 
27, 28). a Differences exist in the smaller umbilicus of the Indian shell and in the 
absenoe of the transitory paulostomes or lunulse noticed in the Alpine specie* by 
E. v. Mojsisovics. 

Th. Ronaldahayi has been collected in the Tropites-limostone of Lilinthi and 
Tera Gddh by 8mith and A. y. Krafft, but is less numerously represented in the 
Himalayan collection than Th. Meleagri. 

3. Thisbitbs Campbelli nov. sp. PI. XI, figs. 12, 18. 

This is a genuine dwarf species like all the Alpine representatives of the sub¬ 
genus Thiabite*. Among my materials from Tera G&dh (ooll. Smith and A. v. 
Krafft) there are only small individuals, but all are provided with parts of the 
body-chamber. 

The most remarkablo characters of this species are its globose shape and its 
very simple • sculpture. The whorls are strongly inflated, being of nearly equal 
height and thickness. The greatest transverse diameter coincides with the upper limit 
of the lower third of the entire height of the whorls. From this point the lateral 
parts are bent in a regular ourvo towards both the umbilical margin and the siphonol 
part. The latter is provided with a high keel with its base marked off distinctly 
by faintly developed keel-furrows. The umbilicus is very small. 

The simple lateral sculpture consists of straight transverse ribs, which are 
slightly turned forward in the marginal region. A thin, thread-like conjugation 
of the ribs along the external keel-furrow has not been noticed. The lower 
portion of the flanks is smooth. Tho ribs do not extend into the umbilical 
region. They are undivided. 

Bimenaiona. 

Diameter of tbe shell.. . . . .21 mm. 

„ H „ umbilicus ... . 2 „ 

Height of the r above the umbilical suture . . . . . . , li « 

last volution l , „ preceding volution. . . . . . . 9 „ ^ 

Thickness of the last volution.. • . 12 „ •. 

Suturea .—Very similar to those of Thiabitea Meleagri and Th. Bonaldehayi . 
Principal lateral lobe deeper than tho siphonal lobe. Tbe auxiliaty lobe is divided 
by the umbilioal margin. 
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4. Thisbitbp (?) nov. sp. ind. 

For the sake of completeness mention must be made here of two large, strongly 
compressed fragments of body-oharabers from the Tropites-limestone of Kuti (ooll. 
Krafft), which in general shape and sculpture agree with Thisbites Meleagri. 
In both fragments the last volution exceeds 30 mm. in height. Apart from their 
large size they are distinguished from Th. Meleagri by the egression of the 
umbilicus, which, as far as can be made out from such poorly preserved fragments, 
seems to be very considerable. 

The advisability of placing this species in the subgenus Thisbites is question¬ 
able. I do not wish to overlook the possibility that we may, perhaps, be dealing 

* 

with*a new subgenus of Cerutites. 


Subgnnus: Parathisbites Moj si so vies. 

According to the diagnosis given by E. von Mojsisovics, I have united in this 
subgenus only those species of Ceratitidae, which are distinguished by the develop¬ 
ment of external lappets crossing th*? siphonal keel. 

In the Alpine Trias the subgenus Para thisbites is represented by two species, 
which are restricted to beds of noric age. In the Himalayan collections four species 
can be distinguished. 


1. Parathisbites cf. scaphitiformis Hauer. PI. XI, figs. 22, 23. 

1855. Ammonite* xraphitjformix P. ▼. Hauer. Beitru'^e 7. nr Kenntniu der Cephalopodenfaunn tier 
Kallstiitter Schir.hten, llnnksohr. Kai«. Akad. d. Wi»« math. nat. ol. Bd. IX, p. 179. Taf. II. fip*. 4r6. 

1870 Hungaritu xcapkitiformi* E.v. Mojsiaovirs, Vorlaeufige Ueber*icht dor Ainmoniton^attnngcii der 
modi ter r»nen nnd juvavischeu Trias, Verhandl. K. K. fleol. Keichnanat.. p. 170. 

1893. I’<tra(hi*l>iten xeapkitiformix E. v. MojainoTic*, Die Cephalopoden dor Hallxtiittor Koike, Ahhandl. 
K. K. (leol. Roirh.ttn«t., VI-2, p. 173. Taf. CXXXIX, fip.. 11. 12. 

Two specimens from the Tropites-limestone of Tern Gddh (coll. Smith) agree 
with Parathisbites snaphiti/ormis from th*; noric Hallstatt.-limestonc of the Som- 
meraukogel in such a remarkable manner that. I should not have hesitated to 
identify them with it hut- for their smaller dimensions, and for some differences in 
details of the sutural line. F. v. Hauer’s type-specimen is a moderately large shell of 
56 mm. in diameter, whereas ray examples although attaining only half this size, 
are novcrthehjss provided with body-ohambors and have all the characters of the 
llallstatt typo fully developed, especially the ogrossionof tho umbilicus, by which the 
designation of snaphitiformis is justified. I consequently deemed it best to refer 
tortile Indian form as P. cf. scaphitiformis and to leave the question of direct 
identity in suspense. 

The high-mouthed volutions overlap one another considerably. The transverse 
section is lenticular and higher than broad. The umbilicus is very small in. 
the adolescont stage of growth. With the beginning of the body-chamber, however* 
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the umbilical suture slightly deviates from the normal spiral and tbe umbilicus 
gradually opens. In the meantime it becomes fatter, But this egression is not 
very strongly developed, considerably less for instance than in Parajuvavilea or 
in some species of Haioritee. 

The external keel is broad and high, and distinctly individualised at its base. 
Its strong development is a very conspicuous feature in the European as well as in 
the Indian representatives of the species. ^ 

The sculpture consists of falciform ribs whioh are turned anteriorly in the 
marginal region. They rise in pairs or in fasciculi near the umbilical margin. 
Here some of them appear to be slightly elevated above the general level of the shell 
by the deepening of the intercostal depressions. 

In the body-chamber a variation of the sculpture is noticed, the ribs Igeing 
united into broad plications which are separated by 1 wide intercostal valleys. 
This is the same pattern of ornamentation as is met with in F. v. Hauer’s type- 
specimen of Parathiabitea acaphitiformia. In my specimen illustratod in fig. 28 
this individualisation of the single fasciculi is Iosb distinctly marked, but the 
specimen very clearly exhibits the presence of spoon-shaped lappets on the exter¬ 
nal keel. Those lappets are formed by lateral plications uniting on either side 
of the median keel. In my second example this development of external 
lappets, the distinctive feature of the subgenus Parathiabites , is less dearly 
marked. In this respect it agrees exactly with F. v. Hauer’s type-specimen from 
the Hallstatt-limestone. 


Dimension*. 

Diameter of the shell. 27 mm 

„ „ umbilicoa . . • . 6*5 „ 

Height of the e above the ombilioal autore.13 „ 

laat volution 1 „ „ preceding whorl . 9'5 „ 

Thickness of the laat volatlon . . . . . , . . . 7*5 „ 

Suturea. —A comparison of the illustrations on PI. XI of this memoir and of 
fig. 12 in the monograph of E. v. Mojsisovics will givo the impression of con¬ 
siderable differences existing between the sutural lines of the Indian and European 
specimens. This, however, is not the ease. The sutures of the two examples, by 
which the Alpino species is represented in the collections of the K. K. Geologisohe 
Reichsanstalt, in Vienna, have suffered greatly by grinding off a thicker portion 
of the shell than should have been done. With kind permission of the Director of 
the Gool. fteiohsanstalt I have tried to lay bare the sutures at a place not formerly 
touched by the grinding stone or by hydrochloric acid, and I have succeeded in 
developing a fairly well preserved sutural line, an illustration of which is given 
on PI. XI, fig. 27. From this figure it will be seen that the bifid siphongl lobe,is 
not the deepest but a little shorter than tl»e principal lateral lobe. It is,*however, 
still deeper than in my Himalayan specimens, although tho difference is almost 
insignificant. The margins of tho saddles of the Indian examples appear entire 
to the naked eye, but by means of a magnifying glass delicate indentations are 
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noticed. That they are lew distinctly serrated than the marginal walls o t the type- 
specimen from Hallstatt, is easily explained by their smaller dimensions. 

There are two small auxiliary lobes present outside the mwMlina.1 suture. 

The only detail in which the sutures of the Indian and Alpine specimens 

really differ is the length of the siphonal lobe, though this difference is of smaller 

importance tlian might be supposed from the description and figures of E. y. 

Mojsisovics. 

« 

2. Paeathisbites of. Hyrtli Mojsisovics. PI. XI, fig. 16. 

18W8. I'aratkUbitet Hyrtli K. t. Mojiisorin* Die Cephmiopoden der HalUtitter K*lke. Abbud). K. K. 
tieoL Relchsaiut., VI-2, p. 446, Ta/. CXXXIX, fig. 13. 

Two specimens from the Tropites-limestone of Tera Gddh (coll. Krafft) agree 
so clbsely with Parathisbites Hyrtli Mojs. from the none HalMatt-limestone of 
the Sommeraukogel that it is only a matter of individual taste whether a direct 
identification or a provisional reference to that speoies as “ cf u should be preferred. 

The figured specimen is of a slightly oblique shape and a little larger than 
the Hallstatt type. It is somewhat moro strongly compressed, the proportion of 
height to width in the transverse section agreeing with that in P. ecaphitiformis. 
The differences from that speoies arc those which have been enumerated by 
E. v. Mojsisovics, namely the larger diameter of the umbilicus within the inner 
volutions and the small importance of the low external keel. 

In the sculpture the grouping of ribs into bundles is faintly indicated. To the 
.bundles there are corresponding plications which form transvorsely elongated pro¬ 
minences along the umbilical margin. The siphonal keel is crossed by the lateral 
ribs, which on the external area describe curves strongly turned forward. In 
general the ornamentation is a little more delicate in the Himalayan examples 
than on the Alpine type-specimen : but this may, perhaps: be due merely to the 


state of preservation. 

Dimensions. 

DinmeUr of tho shell.. . . , .23 mm, 

„ H .. ambllimia.. . 5 „ 

Height J of the W Tolutdon.f * 10 " 

Tluokneas 1 . 0 „ 


Sutures.— Very similar to those of the preceding species, but the bifid siphonal 
and the principal lateral lobe stand at the same level and only one auxiliary 
lobe has been noticed outside the umbilical suture, whioh divides the small 
auxiliary saddle. 

3. P ARATHI8BITES WlNDHAMI noV. Sp. PI. XI, figS. 14, 15. 

Amoqg Smith’s collections from the Tropites-limestone of Tera Gidh a new 
Bpeoies of' Parathisbites is very closely allied to P. Hyrtli Mojs., but differs from 
it in having genuine umbilical tubercles. 

The arrangement of ribs into fasoiculi is very distinctly developed, even in 
early stages of growth. As a rule, three ribs originating from a radially protracted 
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umbilical prominence are grouped into a bundle. Each bundle corresponds to a low 
plication, which is separated from the adjoining plioktson by a broad inter-costal 
valley, which in width considerably exoeeds the furrows between the single elements 
of fasciculi. 

Simple intercalated ribs also occur, but only as an exception. In general the 
ornamentation of tins species is distinguished by its remarkable regularity. 

The shape of the siphonal part is exactly the same as in P. EyrHi. The 
median keel is broad but very low and flatly arched. The presence of forward 
turned spoon-shaped lappets on the 6iphonal area is clearly marked. They form 
continuations of the ribs, not transitional peristomes or paulostomes. Traces of 
lunula^ have not been noticed. In the marginal region the siokle-shaped termina¬ 
tions of the ribs are oonnected by a thread-like spiral line, reddling the external 

spiral lines in Thisbites Meleagri Mojs. 

* 

Dimensions. 

Diameter of the ihell.24 mm. 

„ „ „ umbilioue.5 „ 

Height of the r above the umbilical suture. 11 „ 

last volution (, „ „ preceding whorl. 8 „ 

Thickness of the last volntlon . . 8 

Sutures. —In their arrangement and in tho coratitic development of the lobes 
very similar to the sutural line of the preceding species. Tho siphonal lobe is 
shorter than tho principal lateral lobe and divided by a broad median prominence. 
In each of its wings an accessory dentioulation is noticed besides the sharp terminal 
point. Second lateral saddle well individualised. One single auxiliary lobe outside 
the umbilical suture. 

Remarks. —In its ornamentation the present species exhibits a groat resem¬ 
blance to Thisbites Ronaldshayi Diencr. From this form it is, however, easily 
distinguished by its coarser ribbing, larger umbilicus, less strongly compressed 
whorls and low, flatly vaulted external keel. j 

4. Pabathisbites nodig eb nov. sp. Pi XI, fig. 21. 

This speoies, represented by a single but well preserved specimen collected 
by Krafft from the Tropites-limestone of Kalapani is easily distinguished from other 
congeneric forms by the development of strong umbilioal and marginal tubercles. 
In this respect it imitates the group of Thisbites Burtwi Mojs., but, on account 
of the sculpture of its siphonal part, it cannot be separated from the subgenus Para- 
tMsbites. 

The volutions are of nearly equal height and thiokness. The lateral parts are 
flat and converge very little from the umbilical towards the siphonal margin. 
The siphonal area is marked off from the flanks by a blunt edge. It is broad and 
flatly ourved. A low and broadly rounded keel is restricted to the median part of the 
siphonal area and is not more strongly developed than in P. Eyrtli Mojs. The 
slowly -increasing volutions enclose a comparatively wide umbilious. The greater 
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part of the inner whorl is exposed within the umbilical area. The maximum 
thickness of the volutions coincides with the rounded umbilical margin, from which 
the lateral parts of the shell slope in a regular curve down to the umbilical suture. 

Onc-quarter of the last volution belongs to the body-chamber. 

The sculpture of this little shell is very prominent. On the exposed flanks of 
the inner volutions strong umbilical tubercles are noticed, recalling in their strong 
development the sculpture in young individuals of Keyserlingites Hyatt (Bobus- 
titea Philippi, group of Ceratitea subrobuati). Near the bogiuning of the last whorl 
the umbilical tubercles disappear and for some distance the ornamentation consists 
of numerous and dolicato falciform ribs only, which are slightly elevated in the 
vicinity of the siphonal margin. A short distance from the last air-chamber very 
coarse umbilical tubercles make their appearance again. In the moantime the 
marginal elevations of the ribs also develop into proper tubercles. Thus in the 
vicinity of the aperture two rows of tubercles or spines are formed, one along the 
umbilical and the other along the siphonal margin. In this region of the shell the 
falciform ribs beoome rather irregular. Some of them bifurcate in the umbi¬ 
lical tubercles, some remain undivided. Occasionally even a conjugation of two 
ribs is noticed, which, bifurcating in an umbilical tubercle, are united again in the 
marginal spiral. 

The ornamentation of the siphonal area is faintly marked, It is, howover, dis¬ 
tinctly developed in the vicinity of the aperture, where the broad, anteriorly turned 
lappets are seen to cross the external keels. Their correspondence with the lateral 
"ribs is sufficiently obvious to justify the present species boing placed in the subgeaus 
Parathisbitcs. 

Dimensions. 

Diameter of the shell ..18 mm. 

•i „ „ umbilicus ......... 6 ,, 

Height of the C above the umbilical suturo. 8 „ 

last volution L „ „ pneediug whorl.6 „ 

Thickness of the last volution .. 7'5 „ 

Sutures. —Very similar to those of P. Hyrtli',; siphonal lobe bifid, with a broad 
but low median prominence, a little shorter than the strongly serrated principal 
lateral lobe. Siphonal saddle higher than the principal lateral saddle. Second 
lateral lobe and saddle very low. One auxiliary lobo outside the umbilical 
suture. 

Jtemorks. —Thore exists a striking resemblance betweon this speoies and a 
representative of tho group of Ceratitea geminati in the Musohelkalk of the Arctic 
region, Ceratitea laqueatus Lindstroem (Memoirs of the Swedish Academy of SoionceB, 
Vol. VI, p. 5, PI. II, figs. 3, 4) from the Daonella-limestone of Spitzbergen. The 
illustration of Lindstroem’s typo-specimen by E. v. Mojsisovios (Arktisohe Trias- 
faunon, IVfdmoires Academic Impdr. des sciences de 8t. Petorsbourg, 7 sor. 1886, 
T. XXXIII, No. 6, p. 61, Taf. IX, fig. 2) shows an ammonite, which, although sur¬ 
passing Parathisb\fea nodiger enormously in its dimensions, still exhibits a close 
agreement in its general shape and sculpture. Falciform ribs adorned with 
marginal tubercles are the predominating element of sculpture; to these a few stout 
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umbilical tubercles are added on. the body-cumber. The ribs cross the flatly curved 
siphonal area and its low median keel in the shape bf anteriorly turned lappets 
exaotly as in typical species of the subgenus Parathiabitea. 

Attention has been drawn to the close relationship of the uppor Triossio 
Thisbitea to the Arctic group of Oeratitea geminati by E. von Mojsisovics, but some 
species of the latter group, especially C. laqueatua, appear to be still more nearly 
allied to Parathiabitea. On this species the lappets crossing the siphonal urea do 
certainly correspond to a continuation of the lateral ribs as in Parathiabitea, not to 
transitional peristomes or paulostomes as in Ceratitea geminatus or in C. Nathorati. 
The question may be raised, indeed, whether 0. laqueatut should not be removed 
from the group of C. geminati and considered as the anoestor of the norio subgenus 
Parathisbitea. • 

Genus : Jbllinekites nov. gen. 

This new genus is introduced for the accommodation of tlireo species from the 
Tropites-limestone of Lilinthi, wliioh have such a peculiar combination of characters 
that they cannot bo incorporated with other genera. 

The widely umbilicated sholls with slowly increasing whorls recall in their 
general shape and involution the genus Arpaditea Mojsisovics, but the soulpture 
of the siphonal and marginal regions is entirely different. The median line of the 
Biphonal area is marked by a high and sharp keel, whioh is accompanied by deep, 
rounded keel-furrows on either side. Each of these two siphonal keel-furrows is 
bordered along tho siphonal margin by another keel, corresponding with the median 
keel in height and sharpness. But these marginal keels arc of a very peouliar kind/ 
They aro formed by a conjugation of the lateral ribs, each rib running out on the 
external part to the next succeeding rib and touching it, so that a spiral keel is 
formed, in whioh the ribs meet. 

Neither the marginal nor the median koolsare continuous, hut are occasionally 
interrupted by depressions, whioh in their direction correspond with the lateral 
sculpture. Most of the intercostal valloys die out in gradually narrowing, sickle- 
shaped depressions between the marginal keol and two succeeding ribs. But 
occasionally an intercostal valley crosses the Biphonal area in a curvo strongly 
bent towards the anterior part, interrupting marginal and siphonal keels. Thus 
contractions of the shell are formed which may be compared to the paulostome- 
furrows of Ariatomitea Mojsisovics. , 

As characters of generic importance, the combination of paulostome-furrows or 
contractions with lateral ribs and tubercles, and the presence of three distinct keels 
may be quoted, the twe marginal keels resulting from a conjugation of lateral ribs 
i along the siphonal margin. 

Por this new genus the denomination of JelHnelcitea is proposed, in % honour^ of 
iS. Jellinek, whose works on the physiological effects of electricity are well known 
in science. 

Jellinekitea is so far only known from the Tropites-limestone ef the Himalayas, 
'Where it is represented by three spooies. 

1 am in some doubt with regard to the systematic position of this isolated 
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genus. That it belongs to the seot^pn of Traohyoatraoa brevtikme, not to the 
TropUoidea, is pretty certain. In my type-specimen of JelUne kites Roveyi (PL XU 
fig. 8) the aperture seems almost to coincide with the actual peristome of the dull. 
The length of the body-chamber therefore scarcely amounts to more than one-half of 
the last whorl. Nor has any been met with among my fifteen specimens in which 
more than one-half of a volution belongs to the body-chamber. 

The sutural line shows the normal number of ceratitio lobes. Thus the plaee 
of Jellinekites among the Ccratitidce is ascertained. 

The presence of a high external keel excludes any relationship with the sections 
of Distichitea, Trachyoeratea, Orthopleuritea or Eeraclitea. There is some pro¬ 
bability in favour of the correctness of assigning to this isolated genus a systematic 
position under Ceratitcs, especially near the subgenora Thisbites and JParathisbites. 
In Thisbites transitory peristomes, a feature very nearly allied to paulostome-furrows, 
often occur. In Thisbites Meleagri Mojs. the presence of a continuous spiral 
line along the base of the external keel on eithor side has been noticed by E. v. 
Mojsisovics. This spiral line is formed by the strong sickle-shaped ribs, running 
out on the siphonal part thin and thread-like to the next succeeding rib, touching 
this latter. If we imagine an ammonite, in which this thread-like spiral line 
resulting from tho conjugation of two or more lateral ribs were elevated into a proper 
keel, and if we imagine the spoon-shaped lappets, which in Parathisbites cross tho 
siphonal part, to be bordered by deeply excavated constrictions, a shell resembling 
Jellinekites will bo formed by the combination of these two peculiar characters. 

1. JELLINEKITES BaRNARDI nOV. Sp. PI. XI, fig. 6. 

This species is to be considered as prototype of the genus. It is the largest, and 
provided with a very coarse sculpture, and has the distinctive features of generic 
importance most clearly developed. 

The slowly increasing whorls overlap one another very little. The inner 
volutions are consequently exposed within the large open umbilicus. The lateral 
parts are flat. The greatest transverse diameter coincides with the rounded-off 
umbilical margin. From the line of their greatest thiokness the whorls bend 
down to the umbilical suture in a regular curve without the interposition of a distinct 
umbilical wall. Fjom tho siphonal part the flanks are separated sharply by the 
high marginal keels, which border the deeply excavated, rounded keel-furrows. The 
median keel rises somewhat above the level of the two marginal keels. 

On the inner volutions the soulpture consists of strong umbilical and lateral 
spines or tubercles, connected by straight, radial ribs. Although the lateral spines 
are situated not far from the marginal keel, they are entirely exposed within the 
umbilions, the umbilical suture remaining outside the spiral row of lateral tubercles 
of the preceding volution. 

On the last solution the sculpture becomes more irregular. The umbilioal 
tubercles persist, but the lateral tuheroles are not developed on every rib, and are 
of unequal strength. The ribs are ooarse and broad, and separated by wide interoostak 
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* paces. They are either simple or originate in pain from the nrabilioal spines. 
If they oocur in pairs, the anterior rib is always the weaker/One, The elevation of 
the lateral tuberoles, or the spot where they ought to 4l),'is Tnarked by a general 
swelling of the riba in width and by a more or less sharp geniculation. From thiB 
genicnlation the ribs are strongly turned forward towards the aperture, running for 
some distance almost parallel to the marginal keel before meeting it. 

At three places contractions are noticed, resulting from a complete interruption 
of lateral sculpture and keels. One of the wide intercostal spaces thins out 
gradually between the marginal portions of two ribs, and at last crosses the marginal 
keel in a narrow breaoh. A corresponding, lower depression in the median keel 
marks the most anterior point of the contraction. By carefully examining one 
of these contractions, it is clearly seen that the marginal keels are not independent 
of the lateral ribs but are exclusively formed by their conjugation. On the 
anterior side of the contraction the succeeding rib is itself developed into the 
marginal keel. 

The contractions occur at irregular distances. Between the two anterior ones 
of my type-specimen a marginal keel is intercalated, resulting from the conjugation 
of three ribs only. 

' Dimensions. 

Diameter of the ehell.. 86 mm. 

„ i. » umbllioni . 13-6 „ 

Height of the ( above the umbilioal tntore.16 „ 

laat volution 1 ,. „ preceding whorl.IS „ 

Thioknow of the last volution.10 „ , 

n >• >, I. manured along the diatanoo of two nmbilioal spinet 12 „ 

Sutures .—Not known in detail. 

Locality . —Number of specimens examined. —Lilinthi, 2 (coll. Krafft). 

2. Jellinekites Saundersi nov. sp. PI. XI, fig. 7. 

This speoies is distinguished from Jellinekites Barnardi by its less complicated 
sculpture. Umbilical tubercles are completely absent and marginal tubercles are 
faintly developed and chiefly restricted to the inner volutions. The term " marginal ” 
has been assigned to these tubercles, because the two keels bordering the keel' 
furrows do not form a demarcation of thesiphonal and lateral parts but are situated 
externally. The siphonal margins correspond to the line which in the preceding 
species is marked by the spiral row of lateral tubercles. The siphonal area is 
consequently much broader in proportion to the height of the volutions than in 
J. Barnardi. 

The transverse section is approximately rectangular and the distance from the 
umbilical and siphonal margins, respectively, nearly equal in length. Ijie whotis 
embrace one another only on the broad Biphonal part. 

My specimens consisting of air-chambers only, the soolpt^ire of the body- 
chamber is not known to me. This makes the diagnosis of the speoies to a ******* 
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extent incomplete. In the last volution of my examples the sculpture is subject* to- 
small -variation only. The marginal* spines, whioh are notioed as a permanent 
character on the inner volutions, arc gradually obliterated, and many ribs remain free 
from this kind of ornamentation. The ribs are delicate, mostly simple, but rarely 
bifurcating at the umbilical margin, and separated by very broad intercostal spaces 
of irregular width. In general the sculpture is muoh more delicate than in the 
preceding species, especially so along the siphonal area. 

Neither the median nor the two other extornal keels—they are not marginal 
in the present species—rise to the same height as in equally-sized specimens of 
J. Barnardi. Contractions, accompanied by interruptions of the external sculpture, 
occur more frequently. In the anterior half of its last volution my type-specimen 
exhibits five contractions or paulostome furrows. They oro very narrow, only one- 
• third part of the width of the corresponding intercostal spaces, but novertholess they 
interrupt the keels completely. 

The ribs are sharp and inversely imbricating, their steeper slope being turned 
backwards. 

Dimensions. 


Diainater of the ehell 
H i, ,i umbilical 


H eight -) volution 

Thlokiifie J 


22 mm 
85 .. 
f9-5 


All my specimens consisting of air-chambers only, the dimensions attained by 
full-grown individuals wore probably little inforior to those of the preceding 
species. t 

Sutures. —Thu species has the normal number of lobes. The projection of 
the periphery of the penultimate whorl touohes the umbilical saddle in the last 
volution. Thus the lobe following the principal lateral saddle must be designated 
as second lateral lobe, notwithstanding its position in the vicinity of the umbilical 
suture. 

Siphonal lobe bifid and divided by a very low median prominence with 
rounded top. Latoral lobos ocratitic, serrated at their base. Saddles ontire. Siphonal 
and principal latoral lobes equally deep. Siphonal saddle slightly surpassing the 
principal laieral saddle in height. Tho umbilical saddle is the second lateral saddle. 
No auxiliary lobes. 

Locality. — Number of specimens examined. —Lilinthi 3 (coll. Krafft). 


3. JeLLINEKITKS HOVEYI UOV. sp. PI. XI, fig. 8. 

The Ilimdlayan collection contains a rich assemblage of this speoies, which 
diffor% from Jellinekites Barnardi and J. Saundersi principally by its more slowly 
increasing, compressed whorls and numorous falciform ribs. 

Tho species possesses a flat, dieooidal shell, very similar in its outlines to 
that of Jrpaditiu Tassilo Mojs. or of A. Orion Mojs. from the oarnio stage 
of the Uallstait-limostone. The volutions overlap one another but very little.' 
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The lateral parte are flatly arohed. The tfphonal area is considerably narrower 
.than in J. Saundersi, the margins corresponding exactly Id tho koels, which an* 
formed by the conjugation of lateral ribs. .The marginal and median keels are 
of equal height, and more strongly developed than in the preceding species. Tho 
umbilicus is wide but low. No distiuot umbilical wall is marked off from the 
steeply curved slope of the lateral parts to the umbilical suture. 

In the development of its sculpture tho present specios holds an intermediate 
position between J. Bamardi and J. Saunders*. Tubercles are but faintly 
indicated and ouly along the umbilical margin of the body-chamber. Lateral spines 
are entirely absent. 

The ribs are vory numerous and of falciform shape. They originate as single 
ribs or in pairs near the umbilical margin. Intercalated ribs, which do not ftaoh 
down into tho lower portion of the flanks, also occur, but rarely, l'aulostome furrows 
interrupting the soulpturo occur more frequently than in the, two preceding species, 
In my typo-specimon not less than nine contractions are noticed in the last half 
volution. Near the aperture they actually become so crowded, that only two or 
three ribs are united in a marginal keel between two succeeding paulostome 
furrows. 

The falciform character of tho ribs is marked in tho last volution ouly. On tho 
inner volutions the transverse ribs are straight and run in radial directions. 

Dimensions. 

Diameter of tho shell.27 mm. 

„ mi. nmbllious.11 „ 

ThSkBM.} ofth# 1 " tTolution . { rt-5 l 

Sutures. —Almost identical with those in J. Saundersi. 

Locality.—Number of specimens examined. —Lilinthi 10 (coll. Smith and A. V. 
Krafft). 


Genus: Arpadites Mojsisovios. 

Arpadites Tassilo Mojsisovics. PI. VII, fig. C. 

1808. Arpadites Tassilo E. r. Mojsisovics, Csplialo]x>deD dor Halls tatter Kaike, Ahlmndl. K. K. Gool 
Roiohsanst., VI-8, p. 464, Taf. CLIII, fig. 2. 

This species of the carnio Hallstatt-limestono of the Alpine Trias is represented 
in Smith’s collection from Tera G&dh by a single but excellently preserved specimen 
whioh permits of accurate determination. 

In general shape, involution, Bize and sculpture my JIimdlay»n* example 
agrees perfeotly with tho type-specimen of A. Tassilo from the Ellipticus beds of the 
Fouerkogel near Aussee. It consists of slowly increasing volutions overlapping 
one another by less than one-half of thoir height, and leuving open a wide umbili- 
ous. The cross-section is nearly rectangular and considerably higher than broad. 
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The difference between those two dimensions is even greater than in the Alpine 
type-spec im an. The lateral parts are flat, hardly at all curved and separated from, 
the umbilioal suture by a very low wall- The umbilical margin is not marked off 
sharply, but regularly ruumled. From the siphonal area the flasks are separated 
by a blunt marginal edge. The siphonal area itself is flat and provided with two 
external keels, enclosing a low median furrow. Both of them are aooompanied by 
faintlymarked external furrows, which are considerably leas strongly developed than 
the median furrow. 

The innermost volutions are smooth, as far at least as they are not embraced 
by the following whorls. The two last volutions exhibit the delicate but rich 
ornamentation, which is a remarkable feature of this beautiful species. It consists 
of very numerous thin and rounded falciform ribs. Simple ribs alternate irregu¬ 
larly with intercalated and dichotomous folds. Bifurcation sets in, as a rale, in the 
vicinity of the umbilical margin, but rather rarely in the upper portion of the lateral 
parts. A pair of equally strong ribs, rising in a small umbilioal tuberole, forms 
the principal element of this lateral sculpture. 

Umbilioal tubercles are faintly developed along the umbilical margin of the 
last volution. It is only in the vicinity of the aperture that they gradually 
disappear. 

The ribs cross the siphonal margin in a curve strongly bent forward and are 
raised into small, elongated tubercles on the orest of the external keels. They 
unite in the median depression between the two keels, thus describing a strongly 
elongated lappet with its convexity turned anteriorly in crossing the siphonal area. 

Ono-half of the last volution belongs to the body-chamber. The obliteration 
of the umbilical tuberclos and the weakening of the strength of ribs, which are 
more densely crowded in the vicinity of the aperture, make me suppose that the 
last rib may, perhaps, correspond to a true mouth-margin. 

Dimensions. 

Diameter of the abell.2 2 umi 

i, ,« ,• ombillcue . . . . . . . . .7,, 

Height of the e above the umbilical suture . . . ' . . . 9 „ 

last volution l „ „ preoeding whorl.7*6 „ 

Thickne** of the last volution ..6 « 

Sutures. —The* sutures of the Alpine type-specimen of Arpaditea Tossilo were 
not known to E. v. Mojsisovics. My Himalayan specimen exhibits its sutural line 
with all its details. It agrees with the sutures of the Alpine representatives of the 
genus Arpaditea of tho ladinio stage. The sutures are very simple, with faintly 
serrated lobes and entire saddles, recalling A. Cineneis Mojsisovios (Cephalopoden 
dftr *Medtterranen Triasprovinz, Abhandl. K. K. Gool. Beichsanst., X, p. 56, 
Taf. XXVI, fig. 7). . 

The siphonal lobe is divided by a very low median prominence. Each wing is 
provided with a small number of insignificant dentioulations, whioh can only be Been 
by moans of a magnifying glass. The principal lateral and siphonal saddles are of. 
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nearly equal height. There is no auxiliary lobe present, but only a very small 
saddle between the teoond lateral lobe and the umbilical suture. As the projection 
of the periphery of the penultimate whorl touches the principal lateral Saddle 
along its inner margin in the last volution, it is merely a matter of convenience 
whether the second lobe and saddle be considered as auxiliary or as lateral 
elements. 


Subgenus: Dittmjbttss Mojsisovios. 


1. Dittmabites Rawlinsoni nov. sp. PI. VII, fig. 4. 

The figured specimen from the Tropites-limestone of Tera Gtfdh (coll. Smith), 
which may stand as the prototype of the species, shows a great resemblance in 
shape and sculpture to D. Dorcetu v. Dittmar. For a complete description of 
this species from the camio stage of the Hallstatt-limestone the memoir of E. v. 
Mojsisovios (Cephalopoden der Hallst&tter Kalke, Abhandl. K. K. Geol. Reichsanst.* 
VI-2, p. 400, Taf. CLIII, figs. 11,12) should be consulted. 

The slowly increasing whorls envelop each other to one-third of their 
height and leave a wide, stair-like umbilicus open. They are high, compressed, 
and elliptioally rectangular in seotion. The lateral parts are very gently curved 
and, in the marginal region, bend gradually towards the regularly rounded si phonal 
area. There is no distinct, sharply rounded marginal edge, as in D. Dor cent.. 
On the other hand the umbilical margin is very sharply marked. A blunt edge 
separates the lateral parts from the high and perpendicular umbilical wall. It 
is this high, spiral wall which imparts to the inner whorls within the umbilicus a 
stair-like appearance. 

The median line of the si phonal area coincides with a low depression, which 
is accompanied by external keels, which are followed by keel-furrows equal to 
the median depression in width and depth. The two keels are not high enough 
to rise above the general convexity of the central area. Jn dimensions they are 
inferior to the high and strong keels of D. Dorceua, but this difference is, perhaps, 
explained by the fact that my Himalayan specimen is a oast devoid of its shelly 
substanoe, whereas Dittmar’s type-specimen from Aussee was provided with its 
shell. 

The ventral area is entirely smooth and devoid of any ornamentation, which is 
oonfined to the lateral parts and to the umbilical wall. 

The pattern of ornamentation is nearly the same as in D. Dor cent . In the 
inner volutions the ribs are broad, with rounded tops, and separated by intercostal 
spaces of equal -width. In the last volution the number of ribs increases’con¬ 
siderably. The ribs are narrower and sharp, and the intercostal valleys nearly 
twice as broad. The greater number of sharp and narrow ribs is the chief feature 
of difference between the Himalayan and European species. * 

The ribs are straight on the lateral parts but bent strongly forward in the 
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marginal region and backward on the umbilical wall. Bifurcation of single ribs 
occasionally occurs in the middle of the flanks, but intercalated ribs are more 
frequently noticed than dichotomous ones. All the ribs terminate along the outer 
bordern of the external koel-furrows. 

Dimensions. 

Diameter of the aboil.. mm> 

• „ n nmbilioui.89 M 

Height of the ( above the ombilioal voture . . . . . . 60 „ 

last volution l „ „ preceding whorl.40 „ 

Thickneie of the last volution.86 „ 

Sutures. —The sutures point to a close relationship with Dittmarites Doreens , 
in which species the same type of hraohyphyllic saddles and doeply serrated, lobes is 
repe'ated. 

Siphonal lobe shorter than the principal lateral lobe and divided by a very 
low median prominence. Borders of the two lateral lobes deeply incised and 
converging towards a median indentation which is tho deepest of all. Saddles 
serrated up to their tops. The second lateral saddle and the auxiliary series are 
arrangod into a tripartite suspensive lobe, this saddle and the adjoining auxiliary 
elements standing at an equal level. 

2. Dittmarites sp. ind. ex. aff. D. Lilli Guembel. PI. VI, fig. 2. 

The figured fragment of a body-chamber whorl from the Tropites-limestone of 
Tera Gddh (coll. Smith) belongs to all appearance to a speoies of Dittmarites 
showing great resemblance in shape and sculpture to D. Lilli Guembel, from 
the noric Hallstatt-limcstono of Berchtesgaden. D. Lilli has been figured by 
E. v. Mojsisovics (Cophalopodon der Hallstatter Kalke, Abhandl. K. K. Gool. 
Roichsanst., VI-2, p. 463, Taf. CLIII, fig. 10) and is described by this author 
»s a speoies uniting the falciform ribs of D. Doreens with umbilical tuberclos. 
This pattern of sculpture is clearly developed in the present specimen. 

My fragment consists of the anterior portion of the last volution, belonging 
entiroly to the body-chamber of a large individual measuring about 90 mm. 
in diamoter. At the proximal end of the volution the height of the cross-section 
is 33 mm., the width 16 mm. The umbilicus is oomparativoly small, much 
smaller than in D\ Doreens or in D. Ratclinsoni. It can scarcoly have moasured 
more than 14 mm. 

The small size of the umbilicus and tho more compressed shape of the cross- 
section are the chief features of difference between my Himdlayan specimen and 
D Lilli. Tho character of tho sculpture would not afford any reason for separating 
the two species. 

The sculpture consists of numerous and delicate, falciform ribs, which originate 
in pairs along the umbilical edge. The point of bifurcation is marked by faint, 
elongated tuberclTs, which are slightly protraoted in the direction of the ribs. In 
tho rounded marginal region the ribs are strongly curved forward and terminate 
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very sharply along the outer border of th^ keel-furrow which is raised into an 
elevated spiral line. 

The two keel-furrows arc loss deeply exoavated and narrower than the median 
depression, which separates the two smooth ventral keels. 

Sutures .—Only the tops of the siphonal and principal lateral saddles, forming 
part of tho last sutural line, have been preserved. They are doliokophyllio, with 
deep indentations. • 

8. Dittmahitks Tkailli nov. sp. PI. VII, tig. 1. 

The group of Dittmaritea Lilli is rather richly represented in the Tropites- 
limostone of Tera Gddh. The collection of Mr. F. H. Smith contains a consider¬ 
able number of ammonites belonging to two species, which are nearly allied to 
L. Lilli, from which they differ by rather subordinate details only. 

For the larger of these two species the name of Littmarites Trailli is proposed 
in remembrance of one of tho first explorers of the snowy range of Kumaon. The 
entirely chambered specimen, which has been taken as the type of my illustration 
is sufficiently well preserved to allow all its characters of importance to be studied. 

The shell is provided with high, oompTCssed and moderately increasing whorls 
overlapping each other to the extent of three-fourths of their height. The 
largest transverse diameter of the cross-seotion corresponds to tho umbilical margin, 
which is distinctly marked and rounded off very sharply. From this margin the 
flat lateral parts converge gradually towards the rounded siphonal area, whiclu 
is not separated distinctly from the lateral parts. The two keols stand close 
together and tho two external furrows accompanying them are comparatively low. 

From D. Lilli Guoinbel this species is distinguished by its smaller umbilicus 
and by tho less strongly markod sculpture of its siphonal area. Tho latter featuro 
may also serve as a character of distinction betwoen D. Trailli and the Hima¬ 
layan species, which has been dosoribed as Littmarites sp. ind. ex. off. L. Lilli. 

The ornamentation of the lateral parts is very similar to that in L. Lilli. 
Falciform transverse ribs and delicate umbilical tubercles are the principal elements 
of sculpture. The ribs are, perhaps, a little more numerous and delicate than in L. 
Lilli. They terminate abruptly along the siphonal margin. The development 
of faint umbilical tubercles is not confined to the last volution of full-grown 
individuals. In a spocimen with a diameter of 24 mm. they are as distinctly 
marked as in my figured type-specimen. In the latter specimen the umbilicus 
has not been completely preserved. But, as w r e may judge from other examples, 
the pattern of ornamentation on the inner volutions within the umbilious does 
not differ from that of the last whorl. 

Limensiona. * 

Diameter of tho shell.W 

„ „ „ ambitions . ... 18 

Height of the / shore the umbilical suture.„ 

lest volution l „ „ prwoding whorl.** « 

Thick nets of tho last volution .20 „ 







46 


FAUNA OF THE TROPITES-LIMESTONE OF BYANS. 


My type-specimen is entirely chambered, but the aperture seems to coincide 
with the very last air-cha'mber. If another three-quarters of a rotation are 
reckoned for the body-chamber the species most hare attained larger dimensions 
than D. Lilli , as the diameter of the complete individual can soaroely have been 
less than 100 mm. 

Sutures .—Very much like those of Dittmarites Rawlinsoni. Lobes with deep 
finger-like indentations, converging towards a oentral digitation, which is the 
deepest. Saddles braohyphyllio, with serrated tops. 

Siphonal lobe narrow, divided by a low, median prominence, each wing 
terminating in a single sharp point. The two lateral lobes of nearly equal depth. 
Second lateral saddle and auxiliary series united into a sort of suspensive lobe. 
Neither the second lateral saddle nor the following sutural elements are distinctly 
individualised. 

4. Dittmarites traillieormis nov. sp. PL VII, figs. 2,3. 

This Bpocies is very closely related to the preceding one, both by its shape and 
mode of involution, and by tho character of its sculpture and sutures. The two 
species are, indeed, so nearly allied, that if intermediate typos were known, they 
might with equal roason bo distinguished only as varieties of a single species. 

My examination of a rich assemblage of speoimens from Tern G&dh (ooll. Smith) 
has convinced me that the differences between D. Trailli and D. trailltformis are not 
very prominent. The umbilicus is a little more widely opened in the present speoies 
and the volutions overlap each other to the extent of one-half their height 
only. The cross-section is less strongly compressed and the sculpture consists of less 
numerous, coarse ribs, which are separated by broader intercostal spaces. 

Umbilical tubercles are absent or very imperfectly developed. On the other 
hand indistinct traces of lateral tubercles are noticed in the figured type*speoimen 
(Pig. 2). 

Tho sutural line agrees perfectly in the two species. 

Dimensions. 

Diameter of the shell .......... 68 mm 

„ „ „ nmbilicu*.. 18 „ 

Height of the f above the umbilical ..28 „ 

)a»t volution I „ „ preceding whorl.18 

Tliicknewt of the last volution.21 „ 

5. Dittmarites tkragadhensis nov. sp. PL XI, fig. 9. 

TJio illustrated spooimon from tho Tropites-limestone of Tera G&dh (ooll. Smith) 
is, ?n spite.of its small dimensions, provided with a complete body-chamber whorl 
and mouth-margin. Its body-chamber measures exactly one-half of the last 
volution. t 

The species cannot be compared to the inner nuclei of Dittmarites sLadon v. 
Dittmar and its allies {vide E. v. Mojsisovios, Cephalopoden der Bollst&tter Kalke, 
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Abhanffi. K. K. Geol. Beiohsanst., VI-2 jk 468, Taf. OLIII. fig. 16), but its 
affinities point rather to the small-sixed species of Eittmcurifa* from the St. Oassi&n 
beds of Southern Tyrol, namely, to JD. rimosus Muenster and E. Sesostris Laube. 
Both species have been described more fully and illustrated by E. r. Mojsisovioe 
(Cephalopoden der Mediterranen Triasprovinx, Abhandl. K. K. Gool. Beiohsanst., 
Bd. X, p. 60, 61, Taf. XXV, figs. 6,11,12 and 9,10). 

E. teragadhensis agrees with E. rimotus in the character of its involution and 
sculpture. Its whorls increase very slowly and overlap one another only along 
their siphonal margins. The cross-section is broad and almost rectangular, the 
flat lateral parts being distinctly separated from the very gently curved siphonal 
area by sharply rounded-off margins. The umbilicus is widely opened, but there is 
no marked umbilical edge, the lateral parts bending with gradually increasing 
convexity towards the umbilical suture. Quite close to the latter their inclination 
becomes perpendicular. 

The two keels are raised considerably above the general level of the siphonal 
area. They are perfectly smooth and separated by a very low and narrow median 
furrow. In no other species of Eittmarites , indeed not even in E. Seaostris do the 
two keels stand so close to each other. 

The sculpture consists of ooarse ribs of unequal strength. Most of the ribs 
bifurcate in the umbilical region, but the point at whioh they originate is never 
marked by the presence of umbilical tubercles. The ribs are either straight or 
slightly faloiform. They develop into faint, elongated tubercles in crossing the 
siphonal margin. On the siphonal area they arc gradually obliterated before reach-' 
ing the median keels. The median portion of the external area remains entirely 
smooth. 


Exmenaiona . 


DUmoter of the ubell • . . 

„ „ „ umbilicu* . . 

SnoM } of th# lMt vdntIon 


14 mm. 


6 



*» 


ll 


Suturea .—The sutures of this small spocios are distinguished from those of the 
majority of oongenerio forms by their less complicated indentations. The saddles are 
entire and in the lobes dentioulations can be noticed only by means of a magnifying 
glass. The arrangement of the sutural line, however, is the same as in E. Batclinaoni 
and its allies. 

The second lateral saddle is united with the auxiliary series in a sort of suspen¬ 
sive lobe. The siphonal lobo is comparatively broad and is divided by a median 
prominence of moderate height and width. The principal lateral lobe corresponds 
the siphonal margin. 

The expanding peristome or mouth-margin is well preserved, its outlines follow 
the direction of the faloiform, transverse ribs. 

Remarka .—Although the two species from St. Cassian, E. M Sesoatria and E. 
rimoaua, tjiow a distant resemblance to the present form, the features of distinction 
between them are sufficiently well marked to exclude any close relationship. 
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From D. rimosua our species differs by its quadrangular cross-section, by its 
flat siphonal area and by its olosoly approaching keels. In D. Seaostris the trans¬ 
verse Section is nearly elliptical and the lateral sculpture reaches the two siphonal 
keels. 

Among the species of Dittmarites from the carnio stago of the Hallstatt bods, 
desoribod and illustrated by E. v. Mojsisovics, there is none which can claim a closer 
comparison with the present species. 


0. Dittmarites (2) nov. sp. ind. PI. VII, fig. 5. 

From the Tropites-limestono of Kalapani (coll. Krafft) there is the fragment of 
the Jjody-chambcr of a Dittmarites, which might, perhaps, be placed rioar D. 
Ladon v. l)ittmar {vide E. v. Mojsisovics, Cephalopodcn der Hallstatter Kalke, 
Abhandl. K. K. Gool. Keiohsanst., VI-2, p. 461, Taf. CLIII., figs. 5—8). The frag¬ 
ment, however, is not sufficient to establish its specific position with certainty. 

Its most characteristic features uro the two high, strongly individualised 
siphonal keels and the coarse transvc rse sculpture. This sculpture consists of ribs 
of unequal strength. The main ribs arc bulky, slightly elevated along the siphonal 
margin and so strongly turned forward on the siphonal area that they form a 
sharp anglo with the direction of the ribs on the lateral parts. The ribs of the 
second order are smaller and loss prominont, but their arrangement corresponds 
exactly with that of the main ribs. There arc two ribs of the second order inter- 
‘calatcd between two main ribs. 

The two keels stand close to each other and are separated by a median furrow, 
the concavity of which does not reach the general level of the siphonal area. The 
surface of the keels is too much injured by weathering to decide whether they were 
originally smooth or ornamented. 

The species seems to have been provided with a wide umbilicus. The slowly 
increasing whorls overlap each other only up to their siphonal margins. In the 
cross-section the thickness of the volution slightly surpasses its height. 

Dimensions .—Not measurable. 

Sutures .—Not known. 

8ubgenus: Trachypleurasptdites nov. 6ubgon. 

To the eight subgencra of Arppdites, which have been established by E. v. 
Mojsisovics (Cophalopodon dor Hallstatter Kalke, Abhandl. K. K. Geol. Keiohsanst., 
VI-2, p. 450) a ninth has to be added, which is most nearly allied to the group of 
Arpadites rimrui ( Dittmarites ). 

* This jiow subgenus agrees with Dittmarites in the development of brachyphyllio 
sutures and of distinctly developed external keels, but differs from it by its more 
complicated sculpture. Whereas in Dittmarites spines or tubercles are entirely 
absent, they are very strongly developed in tho two representatives of % my new 
subgenus from the Tropites-limestone of Brans. 
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This development of several rows of tubercles, which often coincide with 
bifurcations of the transverse ribs, recalls the sculpture in the genus Trachyoeraa 
Laube. There exists, indeed, morphologically such a close similarity between 
Traohypleuraapiditea Griffith* and the group of Traohyoerata petlida, that without 
the knowledge of the differently developed siphonal area, it oould not be separated 
from Traohyoeras. 


1. Tbaohyplevraspiditeb Geippithi nov. sp. PI. VI, fig. 3 ; PI. XI, fig. 26. 

The specimen, illustrated on PL VI. fig. 3, tolerably well preserved’and 
provided with part of its body-chamber, may be taken as the type of the species, 
whereas the small example exhibits the character of the inner volutions, which have 
been partly destroyed in the larger type-specimen. 

That the two specimens belong to the same species has been proved by the 
presence of fragments, in which parts of the outer and inner whorls are accessible 
to observation. Most of my specimens were oolleoted in the Tropites-limestone of 
Tera Gddh by Smith; only the young individual illustrated on PI. XI, fig. 26, oomes 
from A. von. Krafft’s collections at Lilinthi. 

The young individual showB a widely umbilicated shell, consisting of numer¬ 
ous, rather slowly increasing whorls, which are somewhat wider than high and^ 
embrace one another on the rounded siphonal area. The umbilical margin is well 
defined and forms a sharp edge, in which the steep but low umbilical wall unites 
with the flattened lateral parts. The siphonal part is regularly rounded and passes 
into the flanks without distinctly defined borders. Its median region is carinated. 
Two rounded external keels enclose a median furrow and are accompanied by two 
external keel-furrows of equal width. The keels do not rise above the general level 
of the Biphonal area. 

The lateral parts are provided with numerous straight, radial ribs, all of 
which regularly bifurcate from strong lateral tubercles. A second series of tubercles 
is noticed along the umbilical margin. On the dichotomous portion of the ribs traces 
of marginal tubercles are occasionally met with. All the ribs terminate along the 
external keel-furrows, being slightly directed forward in their immediate vicinity. 

This pattern of ornamentation somewhat recalls that exhibited in some 
species of the Jurassic genus Reineckia, e.g., in 22. ancepa Rein, or in 22. Stubeli 
Steinm. 

In full-grown specimens the shape of the two last volutions changes in a very 
remarkable manner. The whorls overlap one another to more than one-,half*thqir 
height and increase rather rapidly in size. The transverse section becomes 'gradually 
elongated and higher than wide. But the most important character of adult indivi¬ 
duals is the sculpture of their flanks. To the regularly bifurcating ribs single ribs 
are added,’both occurring in almost equal numbers. The transverse ribs are narrow, 
rounded above and separated by broad interooetul spaces. 


H 
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The spiral row of lateral tubercle!, from which the dichotomous ribs bifurcate, 
but slightly surpasses in strength the other spiral tubercles, of which altogether 
nine rows have been noticed in the figured type-specimen. 

The external row of tubercles is double, exactly as in a typical representative 
of the genus Traohyceras. My specimen, indeed, agrees with Traohyoerae in its 
general shape and sculpture in such a remarkable way, that I should not have 
hesitated to identify it with this characteristic genus, but for the knowledge of its 
siphonal area, which, in oontrast to the simple median furrow of Trachyceras, 
exhibits two sharp keels with accompanying keel-furrows along the median 
depression. 

„ PI. VI, fig. I. PL XI, fig. M. ‘ 

Dimensions. 


Diameter pf the shell. 

. 98 mm. 

oea. U 

mm 

i, .. ,, umbilicus ..... 

• 30 „ 

10 

1 ) 

Height of the f above the umbilioal euture . . . 

. 87 „ 

9-5 

ft 

last volution (, „ „ preceding whorl ... 

. *5 „ 

8 

M 

Thiokneu of the last volution. 

. 28 

10 

M 


Sutures .—In consequence of the unfavourable state of the matrix I have not 
suooeeded in tracing the sutural line in all its details. 

The sutures aro entirely braohyphyllic. The saddles show a deep dentioulation 
of their Btems. The siphonal lobe is divided by a narrow median prominence. The 
, siphonal saddle and principal lateral lobe considerably surpass in size the rest of the 
sutural elements. The principal lateral saddle and adjoining lobe are comparatively 
small. The second lateral saddle is roduoed to the size of an auxiliary element. 
Its inner wall touches the umbilical margin. 

The number of auxiliary lobes is not known exactly, but it can only be very 
small, in view of the insignificant height of the umbilical wall. 


2. Trachypleuraspidites Massoni nov. sp. PI. VII, fig. 7. 

This species differs considerably from the preceding one by its general shape 
and sculpture. The figured type-specimen consists of air-chambers only. In a 
second specimen a part of the body-ebamber has been preserved. Its ornamentation 
agrees entirely with that of the ohambered parts of the shell. Both specimens 
were oolleotod by A. v. Krafft in th6 Tropites-limestone of Lilinthi. 

The slowly inoreasing whorls are almost as high as broad and embrace one another 
only on the rounded siphonal area, up to the lateral spines, which are thus visible 
in^the widely opened umbilicus along the spiral of involution* The umbilical 
margin is*well defined and bordered by a steep and comparatively high umbilical 
wall. The siphonal area is gently rounded and not sharply separated from the 
lateral parts. Ita sculpture oonsists of two low, rounded keels, which enclose 
a median furrow and are accompanied by a lateral keel-furrow on each side. The 
two keels and the three furrows are all of equal width. • 
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The cross-section does not undergo any qpaential modification, as far as one can 
judge, from the adolescent stage of growth up to the aperture of the body-chamber. 

There are numerous strong tubercles around the umbilicus. From these sharp 
radial ribs originate, some of them dietinotly inclined forward. The ribs are 
ornamented by a series of indistinet lateral tuberoles, beyond which there follows 
immediately a row of lateral spines. In the inner volutions these spines are very 
strongly developed, and in their shape and height recall the marginal spines in 
Thetiditet. On the inner volutions this series of spines is situated in suoh close 
proximity to the external part, that it might be called either lateral or marginal 
with equal reason, but on the last volution it gradually approaches the median line 
of the lateral parts. In the meantime the spines become converted into stout 
tubercles. «• 

These lateral spines and tubercles mark the places where the simple ribs 
regularly bifurcate. Isolated, undivided ribs, not connected with any lateral spine 
or tubercle, have not been noticed. All the ribs terminate along the external 
keel-furrows, being direoted forward in their vicinity more considerably than in 
T. Griffith*.. 


Dwnenaiont. 


Diameter of the ehell . . • 

„ „ „ ombiliooe 

Height of the f above the umbilical eatore 
lent vol at ion \ „ „ preceding whorl 

Thiokneee of the Uet volution. 


61 mm. 



18-6 * 

22 „ 


Sutures.—' The type of the sutures stands on the border line between braohy- 
phyllio and dolichophyllio development. 

The sipbonal lobe is very narrow and provided with a high, pyramidal median 
prominence. The principal lateral lobe is the largest and deepest of all and almost 
completely fills the central portion of the flanks. It terminates in four dentioula- 
tions. The sipbonal and principal lateral saddles are narrow in proportion to the 
width of the euormous principal lateral lobe. They are strongly serrated and their 
upper extremities are provided with deep indentations. The second lateral saddle 
is very short and not well individualised. A small auxiliary lobe is divided by the 
umbilical suture. 

In its arrangement the sutural line of the present species recalls the sutures 
of the genus Dionites, especially of D. Cob Bar E. v. Mojsisovios (Cephalopoden der 
Halls tatter K&lke, Abh&ndl. K. K. Geol. Reichsanst., VI-2, p. 489, PI. CLV, fig, jj,) 
which is also characterised by its deep and very broad principal lateral ldbe. The 
uninterrupted keels, accompanied by deep keel-furrows are, however, a feature of 
distinction, which oxoludes any closer affinity between Traohi/pleuraspidites and 
JDionites, in whioh two rows of fringed external ears appear instead of continuous 
sipbonal keels. 
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Subgenus: Stbinmanhitbs Mojsisovics. 

STEINHA.NKITE8 cf. LUBBOCKI Mojsisovics. PL V, fig. 4. 

1890. 8teiuma%%itu Lubbooki E. ▼. Hojuatvics, Bdtrmg* car Konnfcni* d«r obtrtrlcdiwbra Oephclopo- 
< denfaanen des HimiUya, Doaksehr. K»U. Ak&d. d. Wiuoiuoh., Bd. LX1II. math. oat. oL p. 032, 

T*f. XIII, fig*- 2, 8. 

1899. Sltinmaunito* Lubboeki E. t. Mojaiaovioa, Pal»ont. Indioa, wr. XV, Him&layan foaaila, toL III, Pt. 1, 
p. 71,PI. XIII, flga. 2, 8. 

Among the materials collected by 8mith in the Tropites-limestone of Tera 
Gddh a beautifully preserved specimen of an ammonite has been met with, which 
shoves a very intimate relationship to Steinmannites Lubbooki Mojs. from the 
Haloritesbeds of the Bamb&n&g range. I cannot help mentioning that to me they 
are only doubtfully distinguishable. Having a typioal specimen of the true 
Steirmannitei Lubbooki from A. v. Kraflit's collection in the Halorites beds of the 
Bambanag section at hand for comparison, I was able to convince myself of their 
striking similarity. If I do not unhesitatingly refer the example from Tera Gddh 
to the species from the Halorites beds, it is only on account of some very subordinate 
features of distinction whioh have been noticed between them. But there is, 
undoubtedly, very little probability that the two could be specifically separated. 

More than one-half of the last volution in my specimen belongs to the body- 
chamber. The whorls but slightly overlap one another, although to a somewhat 
larger extent than in the type-specimen from the Halorites-limestone. But in this 
respect the specimen collected by A. v. ErafEt in the Bambanag range, is still more 
involute, the whorls embracing each other to a little more than one-third of their 
entire height. 

The flanks are flat, not inflated, as in A. v. Erafft's speoimen from the 
Halorites-limestone. This is the only point of difference in their extomal features. 
It loses, however, much of its importance, if we take into consideration that 
Erafft’s example is entirely chambered. E. v. Mojsisovics states explicitly in his 
description, that “the sides are slightly inflated, but bocome flattened in the 
body-chamber." 

The most characteristic peculiarity of the subgenus Stetnmannites, the strong 
orenulated keels separated by a deep median furrow, is dearly marked at the 
beginning of the last volution only. In lator stages of growth, however, the keels 
disappear and bocome completely extinct in the anterior part of the body-ohamber. 
The median furrow remains as a shallow depression. The siphonal part is divided 
off from the flanks by a marginal depression, which is orossed by the transverse 
sculpture, whereas this sculpture is entirely interrupted by the siphonal median 
furrow. * 

The transverse sculpture consists of flexuous ribs, which are strongly bent 
forward in the ‘marginal region of the flanks. Tho ribs are of unequal strength. 
■Strong and broad ribs are often accompanied by delicate ones on either side. Bifur¬ 
cation of the ribs outside the umbilioal edge is quite an exception. Neither along 
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* 

the margins nor along the median furrow of the siphonal part arc proper tubercles 
•developed, but they are indicated by a swelling of the ribs on both sides of the two 
marginal depressions. 

Thra sculpture is not subject to any variation throughout the last volution. 


Dimensions. 

• 

Diameter of the shell « . . ..62 mm. 

•• n n umbilicus ......... 17 » 

Height of the f shove the umbiliesl suture . .28 „ 

last volution \ „ „ preceding whorl.fi , 

TUiekneu of the Iset volution.22 „ 

s 

Sutures. —Unfortunately, the details of the sutural line could not be exposed 
intact, and as completely as might have been desirable. Nevertheless no differences 
from the sutures of Steinmannitea Lubbocki have been noticed. 

The shelly substance has been partly preserved. It is covered with numerous 
very delicate stri® of growth, running parallel to the transverse ribs. But the 
peculiar longitudinal sculpture, which distinguishes the group of Steinmannitea 
undulatoatriatua , is entirely absent. Traces of this sculpture have, however, been 
noticed on the shell of the specimen which was collected in the Halorites-limestone 
of the Bambanag range by A. v. Krafft, and which, in all its characters agrees 
exactly with A. Lubbocki Mojs. 

The propriety of placing this species into the subgenus Steinmannitea is 
questionable. 

It has been remarked by E. v. Mojsisovics, that the present species does not 
strictly agree with the diagnosis of the subgenus, especially in the absenoe of 
distinot keels in the last volution. Taking into consideration the sculpture of the 
body-chamber, the genus Heraclitea Mojs. may he brought into close comparison. 
It is chiefly J5T. Albertii Mojsisovics (Dio Cephalopoden der Hallstiitter Kalke, 
Abhandl. K. K. Geol. Reichsanst., VI-2, p. 511, Taf. CXLI, tig. 2), which bears a 
close resemblance to our species, regarding the sculpture of their body-chambers, 
whereas the sculpture of their inner volutions differs considerably. In the last 
volution of H. Albertii the siphonal area is separated from the flanks by distinct 
marginal furrows, crossing the transverse ribs and thus imparting to the latter the 
appearance of external tubercles. The median furrow of St. Lubbocki is entirely 
absent in Heraclitea Albertii. 

There is no analogy in the sutures, which are decidedly dolichophyllio, not 
ceratitic, in H. Albertii. 

In the group of Heraclitea aubrobuati a shallow median depression is often 
developed. This depression is bordered by a sort of longitudinal, interrupted k,eel 
on either side, consisting of distant, elongated tuberoles. 

I am, indeed, in some doubt, whether the present speoie9 should not he ref erred 
to the genus Heraclitea, although I prefer to leave it with the .subgenus 
Steinmannitea, because the sculpture of the posterior part of its last volution 
makes its development from the latter more plausible. 
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8ubgenus: Dap mite 8 Mojsieovioa, 

Daphkitbs ftp. ind. off. D. Uwgbri Mojs. PL XI, fig. 24. 

The larger of the two specimens from the Tropites-limestone of Kalapani (coll. 
Krafft), available for examination, has boen figured. Both specimens are provided 
with thoir body-chambers, to whioh a little more than one-half of the last volution 
belongs. 

Thai this species belongs to the subgenus Daphnites is proved by the presence 
of fasciculi of falciform ribs, crossing the lateral parts and terminating sharply along 
tho margins of a deoply-oxcavated siphonal furrow. The Alpine spocies,’ which 
seems to be most nearly allied to the present one, is D. Ungeri E. v. Mojsisovics 
(Cephalopoden der Hallstiittor Kalke, Abhandl. K. K. Geol. Reiohsanst., VI-2, 
p. 485, Taf. CLII, figs. 4,5) from the noric llallstatt-limestone of theSommoraukogel. 
Their similarity is, indeed, vory groat, and it is only the development of more 
numerous ribs within tho fasoiouli of D. Ungeri, whioh marks a feature of distinction 
between them. 

Tho whorls are considerably higher than broad, slowly increasing, and overlap 
each other to the extent of one-half their height, thus leaving open a proportionately 
wide umbilicus. The lateral parts are very gently curved, nearly flat in tho 
middle, and not sharply separated either from the low umbilical wall or from the 
'gontly-roundod siphonal paft. Along tho median line of the siphonal area a well 
developed furrow is excavated and bordered in the vicinity of the aperture by 
slightly rawed keels, whioh gradually disappear, when approaohing tho chambered 
part of tho last volution. Along this median siphonal depression the lateral sculp¬ 
ture is completely interrupted, the bottom of tho depression remaining entirely 
smooth. 

Tho sculpture of the lateral parts oonsists of fasoiouli of falciform ribs originat¬ 
ing in the umbilical suture. Bifurcations outside the umbilical region are extremely 
rare. Tho fasciculi are not so well individualised as in the genus JPhormedites, 
tho bundling of ribs being, however, as distinctly indicated as in the type-specimen 
of D. TJngeri from llallstatt. The fnsciouli are less numerous and separated by 
broader intercostal valloys. 

Tho ribs aro slightly falciform and directed obliquely forward in the marginal 
region. Thoy are rounded above and not imbrioating. 


Dimensions. 

Diameter of the shell.88 mm. 

• „ „ „ umbilical.. 6 „ 

Height of the C shove the umbilical nature.10 „ 

lent volution (. „ „ preceding whorl. 7 „ 

ThickneM of tho lsnt volution.® » 


Suturra. —Coratitic, agreeing in their general arrangement and in details with 
those of D. Ungeri. 
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Blphonal lobe shorter than the principal lateral lobe, and divided by a short 
median prominence. Bottom of the principal lateral lobe serrated, but with entire 
margins. Second lateral lobe very small and goniatitic. Saddles entire. 

The siphonal saddle is the largest The two lateral saddles not distinctly indi¬ 
vidualised. Only one auxiliary lobe outside the umbilical suture. 

Remarks ,—The affinity of this Himalayan speoios to Daphnites Kittlii | 
Gemmellaro (I cefalopodi del Trias superiore della regione ocoidentalo della* Sicilia 
1904, p. 47, Tav. XXIX, figs. 12—17) from Monreale in Sicily is soarcely less 
close than to D. Ungeri. Our speoies agrees with D. Kittlii in the development of 
dichotomous falciform ribs, but in the 8ioilian speoies tho ribs are more numerous 
and delieate and the volutions overlap one another to a smaller extent, thus leaving 
open a wider umbilious. 


Subgenus: D ionites Mojsisovios. 

♦ 

Dionites ap. ind. ex. aft. D. Caesar Mojs. PI. XI, fig. 2. 

The systematic position of the figured specimen from the Tropitos-limestone of 
Tera Gddli in the submenus I)ionites is ascertained by the presence of strongly 
developed external cars bordering the median depression, of broad ribs with spirally 
elongated tubercles, and of a faintly indicated reticulation on the lateral parts.' 
Whether the shell was provided with lines of growth inde]>endont from tho direction 
of the ribs or not, must remain unknown, as my specimen is a oast devoid of its 
shelly substance. Nor have I been able to dooide whether it is chambered throughout 
or possesses a part of its bodychambor, its internal structure having been completely 
destroyed. 

The speoimen belongs, in all probability, to a speoies very olosely allied to 
Vionites Ocesar E. v. Mojsisovios (Ceplialopoden der Hallstatter Kalke, Abhandl. 
K. K. Geol. HeiohBansi, VI-2, p. 489. Taf. CLIV, fig. 11; CLV, fig. 2; CXCIII, 
fig 4) from tho norio stage of the Hallstatt-limestone, but on oooount of its 
incompleteness it is preferable to refrain from tho introduction of a new speoiflo 
name. 

In its involution the present speoimen agrees with the typo illustrated by 
E. v. Mojsisovios on PL CLIV, fig. 12, and described as Diuntlee nov. form. ind. 
which is of nearly equal size. The volutions embrace one another to a vory largo 
extent, leaving only a narrow umbilious open, and are considerably higher than 
broad. The umbilicus is surrounded by a high and perpendicular umbilical wall, 
but the umbilical margin is steeply rounded, but not raised into a vaultod‘elevation 
as in full-grown individuals of D. Ocesar. The siphonal area is regularly arched 
and interrupted along the median lino by a deeply excavated depregsioh. 

The soulptnrc consists of broad, anteriorly turned ribs, which terminate in 
strong, spirally protracted external ears. Tho ribs aro broader than the intercostal 
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farrows. They inoroaso cither by bifurcation in 4he middle of the height of the 
lateral parts or by intercalation of new ribs. Most of the ribs are diobotomous. 

It is difficult to state the exact number of spiral* rows of tubercles, as my 
spooimen has-been partly injured by weathering. There are, however, at least fire 
rows presont. Ant the lateral tubercles are not the predominant element of sculp* 
hire and arc never as strongly developed ns in the examples of D. CcBtar figured by 
E. v. Mojsisovics. 

Most of the tubercles are spirally elongated. Thus a spiral striation of the oast 
is indicated, where the single tubercles are obliterated. The external ears considerably 
surpass the lateral tubercles in size and strength, but are not united into crenulated 
koolg, as in D. Carol* Mojs. 


Dimensions. 

Diemetor of the (hell . . . ..*32 mm. 

• „ „ umbiliou*.8*5 N 

Height of the ( above the ambilioal euture.18 „ 

lent volution l „ M preoeding whorl.11 „ 

Thiebneee of the last volution ........ 10*5 „ 


Sutures .—Not known. 

Subgenus: Drbpanites Mojsisovics. 

1. Dukpanites sp. ind. ex aff. D. Mahsya* Mojs. PI. VIII, fig. 17. 

A species which is represented in A. v. KraSt’s collection from Kalapani 
by two incomplete specimens, is very nearly allied to Drepaniteg Mar eyas 
E. v. Mojsisovics (Die Cophalopoden der Hallstatter Kalke, AbJiandl. K. K. 
Geol. Roichsanst., VI-2, p. 500, Taf. CL, fig. 2) from the norio stage of the 
HaHstatt-limcstoue. 

Both specimens are of small size only, although they are mature individuals, 
being provided with a part of their body-chambers. The whorls embraoe one 
another almost completely, and are strongly compressed, leaving only a very small 
umbilicus open. The shell is flat, disooidal, with a high and narrow transverse 
section. The lateral parts are flat, barely curved at all and devoid of ornamentation. 
The siphonal part is provided* with a deep median furrow and separated from the 
flanks by smooth, steeply-rounded margins. 

In the shape of the siphonal area, especially in the absence of marginal 
tubercles or crenulations, this species closely agrees with D. Marsyag , which, 
however, differs by its distinct, though very delicate, ornamentation of the lateral 
ports. . 

The.measurements of the figured specimen are as follows:— 


Diameter of the ehell ...... ... 28*6 mm. 

» umbilhmi. • 1*8 „ 

Height of the f ebove the umbilioa! luture ...... 18*5 „ 

left volution ) „ „ preoeding volution 8*5 „ 

Thiekneee of the laet volution ..... • • 1 » 
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By means of a* signifying glass the sutures are soon to exhibit a 
hraohyphyUiq serration, affecting the saddles up to tho extremities of their tops. 

The siphonal lobe is broad and provided with deep indentations; one of these, 
trhioh coincides with tho rounded marginal edge, reaches almost to height of 
the median prominence. The principal lateral lobe is tho deepest,^ Two auxiliary 
lobes and saddles are noticed outside tho umbilical suture. 

In its general arrangement the sutural line agrees with that of D. Syatti 
Mojsisovics (1. c. Taf. CLI, fig. 10). 


‘2. Drepanites Sohuohbrti nov. sp. FI VI, fig. 8. 

In the subgenus Drepanites this and the following species represent a distinot 
group, differing considerably from other congeneric forms. 

The Bhell is flat, discoidal and vory strongly compressed. Tho slowly increasing 
volutions overlap one another to tho extent of ono half of their hoight only. Thus , 
a comparatively wide umbilicus is formed, of much larger dimensions than iu any 
of the species of Drepanites hitherto described. 

The lateral parts arc nearly flat, and separated from the stoop umbilical wall 
by a well-marked, somowhat rounded umbilical odgo. Parallel to this edge, and 
at a short distanco from it, a blunt spiral elevation is notioed It is the only distinct 
interruption in the otherwise smooth surface of tho inner portion of the last volution ., 

Tho siphonal area is narr^f, deeply exoavalod and bordered by two marginal 
keels, resembling the marginal keels in D. fasisfriatus Mojs. or in tho genus 
JIttuerites. . 

The ornamentation is but faintly marked, at least in the cast, my only 
specimen available for examination boing almost 4 entirely devoid of its shelly 
substance. In the inner volutions moderately stiong, bioad ribs aio noticed, which 
rise at the umbilical edge BuWhe ribs disappear gradually, as they approach 
the beginning of the last volution. The umbilical portion of this volution is smooth, 
but in the marginal portion numerous delicate and falciform ribs make their 
appearance. These falciform ribs cross the external keels and impart to them a 
orcnulatcd shape, their low elongated tuborclcs corresponding to tlio ribs, and the 
depressions between two tuberoles to the intercostal furrows. 

This pattern of ornamentation strongly recalls tho sculptiiro of D Hyatti 
Mojs. 

Dimensions. 


Diameter of tlio ebell .... 

• 

• • 


. . CO ii m 

,, » n umbilicus . . . 

• 

• • 

• 

. 11 .. 

Height of Ihn , above the umbilical suture . 

• 

• • 

• 

. . aa . 

last volution 1 „ „ piecadlng whorl . 

• 

• • 

• 

. . Hi • 

Thioknem of the last volution . . • 

a 

• • 

• 

• • e 6 „ 


Sutures .—Nearly one-half of the last volution bolongs to tho body-chamber. 
The development of the sutures is distinctly brachyphyllic. The lobos are provided 
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with deep, finger-like indentation*, affecting the wflUi of the laddies up to the middle 
of their height. The upper'extremities of the saddles an faintly serrated. 

The siphons] lobe is deep and provided with a very broad t median pro m i n enoe 
reaching aoross the entire siphonal area. A remarkable indentation in this 
prominence coincides with the marginal koel. Each wing of the siphonal lobe ia bifid. 
The siphonal and principal lateral saddles arc of nearly equal height. Even the 
small Second lateral saddle is denticulate up to its top. The short auxiliary lobe is 
divided by the umbilical suture. 

Locality.—Number qf specimens examined. The only speoimen known to 
mo, comes from tho Tropites-limeetone of Lilinthi, where it was oolleoted by the late 
Dr. A. v. Krafft. 

"Remarks. —Tho characters, in which this spooios chiefly differs from the 
representatives of tho genus Lrepanites in tho Alpine Trias, described by 
E. v. Mojsisovics, arc the strongly compressed, high-mouthed transverse section, the 
proportionately wido umbilicus, and the absence of an auxiliary series in tho sutures. 
There is, however, no other genus, to whioh equally close affinities exist. In its 
external shape, it is true, my species also recalls Hauerites Mojs., but from this 
genus it is at onoo distinguished by its brachyphyllio sutures. From Paratibetites 
it is distinguished by tho shape of its cross-section as well as by the arrangement of 
its sutural lino. A similar remark applios to Cyrtoplcurites and Anasirenites. 

Although this and the following species constitute a peculiar, well-defined group 
in the Indian Trias, J do not think the introduction of a new subgeneric name 
advisable, in view of the scarcity of my materials available for examination. 


8. Duepanitks Eastmani nov. sp. PI. VI, fig. 9. 

This speoies, of which I possess only one individual from Lilinthi (coll. Krafft), 
is very nearly allied to tho preceding one. In general shape and soulpture they 
agree so perfectly that, without a knowledge of their sutures, I should not have 
hesitated to identify them. 

My typo-specimen is provided with its body-ohambor, to which a little more 
than one-lialf of the last volution belongs. Its measurements are as follows:— 

Diameter of the ehell.44 mm. 

„ „ umbilioaa.9*5 H 

Height of the I above the umbilical auturo.20'6 „ 

iMt volution t „ preceding whorl.16 „ 

Thiekneie of the lait volution.9 .. 

The sculpturo is somewhat more distinctly marked than in the preceding speoies; 
but £his is probably due merely to its state of preservation. 

Sutpres. —The sutural line agrees with that of J). Sohuoherti in the general 
arrangement of its elements, but differs considerably from it in its less complicated 
structure. The gaddles are not serrated. The siphonal and principal lateral lobes 
are provided with oeratitic indentations at their base. The seoond lateral lobe 
terminates in a simplo, sharp point. There is no auxiliary lobe. 
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This difference in the struetyre of the sutures is certainly not due to a weathering 
of the out, at I hare myself taken off a fragment of the* |hell adh ering to the very 
last air-chamber and, hare thus suooeeded in developing a perfectly fresh exposure 
of the two lateral lobes. 

Genus: Cyrtoplbubitxs Mojsisovios. 

• 

B. v. Mojsisovios regarded the genus Tibetitea as the Indian Triassio repre¬ 
sentative of the European Cyrtopleuritea. No representatives of the genus 
Oyrtopleuritea were known to him in the fauna of the Ilalorites-limestone of the 
Bambanag range. In the Tropites-limestone of Byans two species with fringed 
external* ears ooour together with representatives of the genuB Tibet lies. These 
two Bpeeies, characterised by the distinguishing features of Oyrtopleuritea, must 
consequently be classed with the latter genus. Both of them are nearly allied to 
0. Agrippina Mojs., from the naric stage of the HaUstatt-limostono. 


1. OYRTOPiiEUBiras Fbesheieldi nov. sp. PI. VIII, figs. 9,10,11,12. 

The individual variations, to which this species is subject in respect of size 
and ornamentation, are of some importance. There are, however, transitional forms 
between the extreme types, so that there can be no doubt that they are specifically 
identical. The rich materials of this species, which have beon collected at Tcra* 
Gddh by 8mith, and at LilinthI by 8mith and A. von Krafft, prove it to be ono .of 
the moro important leading fossils of the Tropites-limostone of Byans. 

Tho volutions incroase slowly, overlapping each other considerably and enclos¬ 
ing an umbilicus of ratbor variable dimensions. Some difference in this respect 
is exhibited by tho two extreme individuals, which have beon illustrated in 
figs. 9 and 10. The lateral parts aro flatly arched, their greatest distance being 
situated in the lower portion of the cross-section. A well-markod, somewhat rounded 
umbilical edge separates-tho flanks from the low but steep umbilical wall. 

Tho soulpture of the lateral parts consists of numerous falciform ribs, with 
rounded tops and broad intercostal depressions. From tho umbilical edge towards 
the marginal region the number of ribs increases equally by bifurcation of the 
primary ribs and by intercalation of new ones. Dichotomous and intercalated 
ribs do not alternate regularly. In some specimens dichotomous ribs are but rarely 
met with, whereas in others they are the predominating element of sculpturo. 

Tubercles occasionally mark the spots where a bifurcation takes plaoe. 
Exceptionally tuberoles also occur in the vicinity of the umbilical region, as for 
instance on tho speoimen illustrated in fig. 9, but in general the development of 
tuberoles on the flanks is but a subordinate detail and not an essential feature of the 
ornamentation. In this respect almost every specimen differs from others, and, if 
anybody should wish to attribute to this character a specific importance, he would 
be obliged to introduce as many separate species as there arc individuals. 

i 2 
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There are, however, two Beries ®f tubercles regularly developed in all my 
examples available for examination. Two of them border the deeply excavated 
furrow of the siphonal area. They are followed on each side by a lower row of 
equally prominent tubercles, corresponding to the external margin. The tubercles 
of the siphonal row's arc longitudinally produoed and shaped into small, parabolic 
“ ears. ” By moans of a magnifying glass it is easy to see the notchings of their 
c(lgos,*8o characteristic of the genus Cyrtopleurites. The fringed character of the 
ears, it is true, is hut faintly marked in the present species, but still sufficiently well 
to exclude its reference to Tibctitesy which is distinguished by the absence of any 
notchings in the external ears. 

The elongated external ears persist up to the anterior end of the body-chamber, 
whCrcas the marginal tubercles gradually diminish in strongth and finally become 
obliterated. Asa rule the siphonal furrow is perfectly smooth, hut exceptionally 
(fig. 10) faint traces of transverse bands aro noticed, crossing the depressions between 
two external oars. 


Dimensions. 


Diauioter of 1 ho shell .... 

• 

• 

Fig. e. 

. 81‘5 mm. 

Fig. 11. 

4.2 mm. 

„ .. „ umbilicus . . . 

• 

• 

8 „ 

0 

Height of the f nlwve tho nmhilie.il suture 
hist volution t „ „ preceding whorl 

• 


. 18 „ 

22 „ 

• 


. 15 „ 

18 „ 

Thiehni Hi of tho last volution . 

• 

. 

• 8 # 5 „ 

13 


Sutures. —The sutures arc rathor ccratitio as in Tibetites, than braobyphyllic 
' or doliehopliyllic, as in the Tow representatives of Cyrtopleurites, the sutures of which 
have been illustrated by E. v. Mojsisovics. They approach the sutures of Tibetites 
Byalli Mojs. or Anatibctites Kelvini Mojs., but the saddles are larger, more 
slonder and faintly serrated along their margins. As in the two species mentioned 
from the llalorites-limestone a small denticle is separated from the siphonal saddle 
by a deep indentation. A single auxiliary lobe is situated outside the umbilical 
suture. 


2. Cyrtopleurites sp. ind. ox aff. C. Agrippina, Mojs. PI. VIII, fig. 13. 

This fragment of a body-chamber appears to bo closely allied to Cyrtopleurites 
Agrippina: E. v. Mojsisovics (Cephalopoden der Hallstatter Kalke, Abhandl. K. K. 
Geol. Iteichsanst., VI-2, p. 519, Taf. CLXVII, fig. 22), especially with reference to 
its sculpture. 

Tho sculpture consists of numerous broad, falciform ribs, which are flatly 
rounded above and separated by intercostal valleys of equal width. In tho anterior 
portion of the fragment the rihs aTe packed together more closely and are less broad. 
Bifurcations of the ribs occur in the vicinity of the umbilicus and in the middle of 
the lateral parts. Intercalated ribs are comparatively rare. The plaoes, where 
bifurcations of Jhe ribs occur, are never markod by the development of spines or 
tubercles. Tho transverse sculpture extends, though faintly marked, across the 
broad siphonal furrow. This furrow is bordered on cither side by a row of ears 
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•which are distinctly fringed and exhibit twc^ or three dentiqulations. A marginal 
row of low, elongated tubercles is less distinctly developed.. 

As far a9 one can judge from this fragment, the present speoies seems to differ 
from O. Agrippina; by the greater number of ribs only. 

The figured specimen, oollected in the Tropite9-limestone of Lilinthi by A. v. 
Krafft, does not permit exact measurements of its dimensions. The height of tho 
volution near its peristome is 32 mm., its thickness 16 mm. • 


Genus : Tibetites Mojsisovios. 


Tibetites of. Ryalli Mojsisovios, PI. VIII, fig. 4. 

1898. Tihetitc* Ryalli, E. y. MojwsovicB, OWtrindiiclie Cophalopoden f&unen den Himalaya, Donksohr. Kniit. 

Akad. d. W'iss. LXIl, p. 687. Taf. XV, figs. 3, 4. 

1899. Tibctite* Ryalli E. y. Mojsisovios, IVnont. Indies, ser. XV. Hima). Fobs., Vol. Ill, Pi, 1, Upper 

triassio Cophalopod faunae of tho Uim&layas, p. 77, PI. XV, Gg». 3, 4. 

Among the numerous ammonites from the Tropites-limostonc of Ryans, which 
belong to this genus, Tibetites (sensu alricto) is represented by a single specimen 
only, which was collected by tho lato Dr. A. v. Krafft. 

To Tibetites (a. a.) such speoies only have been attributed by E. v. Mojsisovios, in 
which tho shape and sculpture of the body-chamber agree entirely with thoso of the 
chambered parts of the shell. To this typo the figured specimen from Lilinthi un¬ 
doubtedly belongs. Notwithstanding its small size it is provided with its body- 
chamber. As regards its shape and ornamentation, there is no difference between the 
body ohambor and the rest of the shell. The spiral rows of external, not “fringed ”, 
ears, of marginal and of lateral tuborcles continue without any interruption. 

The figured specimen agrees perfectly and in every respect with the description 
and illustration of Tibetites Ryalli, as given by E. v. Mojsisovics. In its dimensions 
it agrees with the specimen (fig. 3) from the Ualorites-limestone of tho Bnmbanng 
range. Its measurements are as follows:— 

Diameter of the shell.29’5 m.m. 

„ . „ „ umbilicus.6 ,, 

Height of the ( above the umbilical suture.H>’6 >, 

last volution (. „ „ preceding whorl ...... I0'6 „ 

Thickness of tho lust volution.12 ,, 

The shell is provided with broad and stout ribs, which run in a straight 
direction from the deeply depressed umbilious towards tho siphonal margin. Dicho¬ 
tomous and intercalated ribs are dovoloped in nearly equal numbers. A good 
oharaoter of the speoies is the equal strength which all the ribs attain in the vicinity 
of the outer margin. The lateral and marginal tubercles are very strong. Two 
marginal tubercles correspond regularly to one external tubejele. Tho lateral 
tubercles are conical, tho marginal tubercles spirally elongated. The external 
ears form high, much protracted prominences of parabolic outlines. 
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The arrangement of thg sutures is nearly the same as in the type-sped* 
men of Tibetites By alii figured by B. v. Mojsisovios (p. 78). The only difference 
consists in a little more slender shape of the saddles in my example from Lilinthi. 
The outer lappet of the bipartite si phonal saddle is consequently more distinctly 
separated from the main portion of that saddle. The details of the auxiliary series 
are not known to me. 

Remarks. —Species similar to Tibetitee By alii are not restricted to the 
Halorites-limestone but make tbeir appearance in lower horizons of the Bambanag 
section. Tibetites up. ind. Mojsisovios (1. c. p. 80) is a form very nearly allied to 
T. Byalli. It can, however, not be identified with my specimen from Lilinthi, 
which in the strength of its soulpture agrees perfectly with T. Byalli, whereas 
the .carnio spooies from the Daonella beds of the Bambanag range is more delicately 
ribbed and therefore more richly ornamented. 

It is only by reason of slight differences in the details of the sutural line 
that I do not venture on a direct identification of the present specimen with 
T. Byalli. 


Subgenus: Akatibetites Mojsisovios 


1. Anatibetites Kelvini Mojsisovios. PL VIII, figs. 1, 2. 

1890. Anatibctite* Kelvini, E. r. Mujuiaovica, Beitraege Ear Konntni** der obertrioditohrn CopWcpoden* 
faunen (lea Himalaya, Denkaohi. Kaia Akad. Wisa., Bd. l.XIIT, p. 689, Taf. XIV, fig. 9. 

1890. A. Kelvini E. ▼. Mojaisovica, Palwootologia Indie*, aer. XV. HimAlayan Foaaila, Vol. III., 
Pt. l,p. 80, PI. XIV, fig. 9. 

In the Himalayan collections of Smith and A. v. Krafft from Lilinthi and 
Tera Gfidli this species is rather richly represented. Most of the specimens are 
provided with their body-chambers and agree morphologically with the type-specimen 
from tho Halorites-limostone of tho Bambanag section, illustrated by B. v. Mojsisovios. 
The specimen represented in fig. 1 is a good example of this type. 

In this specimen more than one-half of the last volution belongs to tho body- 
chamber. Tho ventral area is moderately inflated and sharply separated from the 
lateral parts. The two rows of external ears, which are still distinctly marked in the 
anterior portion of tho body-chamber, gradually disappear, and are completely absent 
in the vicinity of tho peristome. The elongated marginal tuberclos oontinuo across 
tho ontiro shell, although they are weakened considerably near the aperture. 

The sculpture of the lateral parts is formed by strong ribs, which rise from the 
umbilical margin and run in a nearly straight direction as far as the stout and ooni- 
oal lateral tubercles. The row of lateral tubercles correspouds exactly to the 
oontral line of tho flanks. In the lateral tuheroles most of tho primary ribs bifurcate, 
but at tho some^timo they arc considerably weakened. Thus in the strength of 
sculpture a remarkable difforeuce is exhibited between the inner and outer parts 
of the flanks. 
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From thia.type, to whioh the majority pf my eiampteMferreapcmda, a variety, 
which has been illustrated in fig. 2, differ* in eevexAl details. In spite of its 
Small dimensions this specimen is provided with the beginning of its body-chamber. 
In the vicinity of the aperture a lowering of the external ears gradually sets 
in, thus justifying the reference of the specimen to Amtibetites, rather than to 
Tibetites (a. a.) In its moderately wide umbilicus this specimen corresponds to the 
septate inner volutions of the typical form of A. Kelvin i. The ribs are not 
straight but of falciform shape and are only a little less strongly developed on the 
outer than on the inner portion of the sides. The ribs increase in number not 
only by bifurcation, but also by intercalation of new ones. I consider all those 
details to be of suoh subordinate importance, that there is no reason to separate this 
variety from the typical form as a true species. 

Dinenaiona. 






Fig. 1. 

Fig. 2 

Diemotet of the shell ; • . . • 

• 

• 

. 4$ mm. 

36 mm 

n h »» 

umbilicus .... 

• 

e 

. a * 

7 „ 

Height of the i 

above the umbilical future . 

• 

• 

. 28'5 „ 

16 „ 

last volution i 

„ preceding whorl 

• 

• 

. 17*5 „ 

12 .. 

Thicknow of tho tot volution .... 

• 

• 

. 15 

13 


Sutures .—There is no difference between the arrangement of the sutural lino of 
my examples and that of the type-speoimen illustrated by E. v. Mojsisovios in fig. 0 d. 
The development of a secondary denticle in the siplional lobe, the quadrangular 
shape of the broad and comparatively low saddles, imitating the type of sutures of 
the Oeratites of the German Musohelkalk, and tho presence of a number of auxiliary 
lobes, varying from two to three, is distinctly marked in all my examples from tho 
Tropites-limestone of Byans. 

Remarks .—It is to this species that Palicites Mojsisovicsi Gemmellaro (Icefalo- 
podidel trias superiors della regiono occidental della Sicilia, p. C0, Tav. XIV, figs. 
15-18) from Palazzo Adriano seems to bear tbo greatest external resemblance. 
The different development of the sutural line in Palicites justifies, however, the 
introduction of a new subgenus for the accommodation of the Sicilian type. 


2. Anatibbtites Hobsoni dov. sp., PI. VI, fig. 1. 

Among the materials oolleoted by A. v. Krafft near Kalapani a single but 
fairly well preserved specimen of an ammonito has been discovered, which in its 
general shape, involution and sculpture closely imitates tho group of Heraclitea 
robvsti from the Alpine Trias, but differs from them by tbe presence of ceratitio 
sutures and must undoubtedly ho classed not with Heraclites Mojs. but B with 
Anatibetites. 

At first glance my specimen strongly resembles a typical Ceratite of the group 
of nodosi from the Alpine or Himdlayan Mnsohelkalk. The whorty are moderately 
involute and increase rather rapidly in height and thiokness. They overlap each 
other to the extent of nearly two-thirds of their height. Tho height of tho 
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last whorl increases from 16 to 38 mjp., the thickness from 15 to 33 mm. The 
lateral parts are strongly convex and are bent towards the umbilicus in a steep curve 
without the intervention of a distinct umbilical margin. The siphonal area is'flat 
and sharply soparated from the lateral parts, as in Ceratites Kamadeva Dien. or in 
Ceratites Kuvera Dien. from the Indian Muschelkalk. 

In the posterior portion of the body-chamber the siphonal area is raised into the 
form of two low keels consisting of small, elongated tubercles. These keels gradually 
diminish in size, as we approach the body-ohambor portion of the specimen, which 
comprises a little more than one-third of the last volution. In the anterior region of 
the body-chamber the keels are entirely lost. 

This is exactly the typical sculpture of a Her oolites of the ro&t/sfi-group, as it 
has -been described by E. v. Mojsisovics. But an equally great morphological 
agreement exists between our specimen and Anatibetites. 

Tho sculpturo of the lateral parts consists of low, broad ribs, terminating near 
the siphonal margin in well-marked and protracted, semilunular tubercles. A 
second row of tubercles rises on tho lateral parts a little above the lower third of 
their height. They form high, conical prominences, in which a bifurcation of tho 
ribs regularly occurs. Thus the number of marginal tubercles is exactly double 
the number of lateral tubercles. In the last volution of my specimen 8 lateral 
tubercles correspond to 16 marginal ones. 

From the lateral tuborolcs the ribs run less distinctly towards tho umbilical 
suture, without rising into a third, umbilical series of tubercles. In general the 
stout tubercles are a far more prominent element of sculpture than the trans¬ 
verse ribs. 

Tho shelly substance, as far as preserved, is covered with very delicate trans¬ 
verse striae of growth only. 

Dimensions. 


Diameter of tbe "hell.716 mm 

„ „ ., umbilicus.16 „ 

Height of tho f above the umbilical auturo.38 „ 

lset volution. (. „ „ preceding whorl ...... 26*6 „ 

Thiokne*" of the lust volution .33 ., 


Sutures. —The arrangement of tho sutures is very similar to that in a typical 
Ceratites of the Muschelkalk. Tho lobes are deeply serrated at their base, but the 
dentioulation affcots tho marginal walls of the saddles only in the lower half of their 
height. Tho largo, rounded saddles are of nearly oqual height and are not serrated 
in their upper portions. 

The siphonal lobe is less deep than the principal lateral lobe and is divided by a 
short, median prominence. The siphonal saddle coincides with the marginal, and the 
principal ■lateral saddle with the lateral, tubercles. 

The ’second lateral lobe is very short. Tho small second lateral saddle is 
followed by a broad umbilical lobe, in which one flat auxiliary saddle is distinctly 
individualised. 

Remarks. —Tho genus Heraclites, according to the diagnosis given by 
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E. y. Mojsisovics, inoludes shells with ceratitic Outlines and sculpture and with braohy- 
phyllio or doliohophyllio sutures. The group of forms, to which our Himalayan 
specimen is most nearly allied, if the difference in the sutural line is not taken into 
consideration, is the group of Heraol\tes robust*. JZeraclites Bellonii v. Mojsisovics 
(Die Oephalopoden der Hallst&tter Kalke, Abhandl. E. E. Oeol. Reichsanst., VI-2, 
p. 607, Taf. OXXX1X, fig. 10) exhibits a very similar pattern of sculpture, con¬ 
sisting of low and interrupted siphonal keels and of strongly developed lateral and 
marginal tubercles, whioh are connected by bifuroating ribs. In the development 
of the sutural line, however, the group of Beraclites robusti diffors remarkably from 
Anatibetitea Hobsoni, their saddles being provided with deep digitations, imparting 
to them ft very characteristic shape, such as is soen in scarcely any other Triagsic 
ammonite. In the group of B.eraelitea auavicoatati tho saddles seem to be less 
deeply serrated, but in this group there is only one species of whioh tho sutures have 
been figured by E. v. Mojsisovics, whereas tho sutures of four species are entirely 
unknown. 

The only subgonus amongst the representatives of which the present spocios can 
bo classed, is Anatibetitea. This subgenus, which E. v. Mojsisovics genetically 
referred, to Tibetitea, unites the sculpture of JZeraclites with sutures reminding us 
greatly of the type of sutures of the Ceratites of the Gorman Muschelkalk. The 
only species hitherto known is Anatibetitea Kelvini Mojs. From this species 
A . Uobaoni is easily distinguished by its wide umbilicus and by its less numerous but 
more prominent tubercles. It approaches, indeed, still more closely the typo of 
Beraclites robuati than A. Kelvini . 

A. von ErafFt in his preliminary report on the results of the survey-work in 
Spiti in 1899 (General Report, Qeol. Surv. of India, for 1899-1900, p. 218) remarks 
that ammonites with the external characters of Beraclitea but with coratitic sutures 
have been discovered in a nodular limestone with Tropitea ap. There is a great 
probability that tbeso ammonites also belong to tbo subgenus Anatibetitea. 


Subgenus: Pabatibbtites Mojsisovics. 

1. Paratibetites Adolphi Mojsisovics, PJ. VIII, fig. 8. 

1896. Paratibetitei Adolphi E. v. Mojalaovio, Beitrajr* zur Kenntntaa dur obftrtriadiaohe.i Cophalopoden- 
faunen do* Himalaya. Denkaohr. Kaie. Akad. d. Wiaa, math. nat. 01., Bd. LXIII, p. 672, Taf. XV 
figa. 7-10. 

1899. P. Adolphi E. ▼. Mojaiaorici, Palcontologia Indioa, aer. XV, Himalayan Foaiila, Vol. Ill, Pt- 1, 
p. 84, PI. XV, figa. 7-10. • 

Three specimens oolleoted by Smith in the Tropites-limestone of Toifc Gddli 
agree perfectly with Paratibetitea Adolphi from theHalorites beds of thoBambanag 
range in shape, involution and sculpture. * 

In the figured specimen, whioh is the most complete, more than one-half of the 
last volution belongs to the body-chamber. 
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In its size and ornamentation this specimen stands between the two examples 
illustrated by E. v. Mojsisovics in fig. 7—whioh is to be regarded as the 
prototype of the species—and fig. 10. It attains the features of maturity while still 
smaller dimensions than the type fig. 7, but ofjarger size than the type fig. 10. 

At the beginning of the last volution the two rows of interrupted external ears 
are aq distinctly marked as in Tibetitea (a. *.). It is only after the last still septate 
portion has been reached, that these ears are united into sharp keels accompanying 
an excavated median furrow. Towards the peristome this median furrow gradually 
disappears, the two keels approach each other, and the siphonalpart assumes 
the shape of a blunt edge. Simultaneously with this variation of the siphonal part 
th§ lateral transverse sculpture becomes weaker. The marginal and lateral 
tubercles also diminish in Bize and strength, but the spiral lines, along whioh they 
are arranged, still form continuous ridges. 

Dimensions. 


Diameter of tbe abell ..60 6 mu. 

„ „ „ urabiliotti.8'6 „ 

Height of the ( from the nmbllieal ■ attire ....... 89 „ 

lut volution Cm*, preceding whorl. Si „ 

Thiokneei of the lut volution.. . 15 „ 


Sutures —Not known in detail. 


2. Paratibetites cf. Bertrandi Mojsisovics, PI. VIII, fig. 3. 

1896. Paratibctite* Bertrandi K. r. Mojeieorice, Beitnege zur Kenntniu der obertrfadSaohen Cephalopoden- 
fannen dee Himalaya, Denkeohr. Kale. Akad. d. WiHemoh. math. nat. Cl., Bd. LXIII, p. 641, Taf. 

XV. fig. 1. 

1890. P. Bertrandi v. Mojeieorice, Palmontol. lndioa, eer. XV, Him&layan Fou., VoL III, Pt. 1, p. 8S, 
PI. XV, fig. 1. 

The fragment of a species of Paratibetites from Lilinthi (coll. Krafft) agrees in 
its general features with P. Bertrandi Mojsisovics from the Halorites-limestone of the 
Bambanag range in suob a remarkable way that 1 should not have hesitated to iden¬ 
tify it with this noric species, but for its rather incomplete state of preservation. 

The specimen is characterised by its remarkably strong sculpture. There are 
nine ribs in the ciroumferenoe of the last volution, exactly as in the typo-specimen 
from tho Halorites beds. Each of these ribs is divided into two bifurcating ribs out¬ 
side the lateral tubercles. There is only one intercalated rib present within the zone 
formed by tho spirals of tho lateral and marginal tubercles. Thus the number of 
marginal tubercles is double the number of lateral ones. The bifuro&ting ribs 
• never attain tho strength of primary ribs. 

TKe two rows of oxtemal ears are arranged very closely to eaoh other and form 
together a sort of crest along the centre of the roof-shaped siphonal area, whioh is 
distinctly sepafated from the lateral parts by the spiral rows of marginal tubercles. 

The sutures of this specimen are not known to me in detail. Its dimensions are 
not measurable on account of tho defective Btate of preservation of the fragment. 
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8. Pabatibititss of. Gbikxbi MojslBovio*. PI. XIV, fig. 8. 

1890. Paratibwlito* Otikivi 8. T. Mojiiiorio*, Bvitnqit rat KanntnlM dor ubortriadlaebon Urph»lojM)d«B- 
f*uosn det Himilsys. Deuksob* Kuts. Aksd. d. Wisssntob. natb. oat. 0I.» fid. LX III, p. 642, 
Tsf.XV.fi*.l. 

1809. P. Gnkiei ▼. Mojiiaorica, Palaoot. Indict, atr. XV, Himblayoo Foaa., Vol. Ill, Ft. 1. p. 88, 
PI. XV, fig. 2. 

A somewhat fragmentary speoimon of Paratibetites from the Tropites-limestone 
of Lilinthi (coll. Krafft), consisting of air-chambers only, differs from P. Bertrand* 
by such modifications in the soulpture and sutures as induced E. v. M ojsisovics to 
introduce P. Geikiei as a separate species. If by reason of the characters 
enumerated by this author the specific validity of P. Geikiei be accepted as 
sufficiently established, there can be little doubt as to the oonneotion of the present 
specimen from Lilinthi with the species of the Haiorites-limestone. 

Although in its general characters agreeing with P. Bertrandi my example is 
provided with a higher transverse sootion, with a larger number of ribs, which are 
crowded together more closoly but are less strongly developed, and further differs 
by the development of undulating keels separated by a median si phonal furrow. 

Seven ribs are counted in one-half the circumference of the last volution. In¬ 
tercalated ribs occur more commonly than in P. Bertrand*. They aro not straight 
but docidedly falciform, being directed baok wards outside the spiral line of lateral 
tubercles and strongly bent forward in the marginal region. Tho external oars are 
united into two external keels, which are situated very close to each other and * 
separated by a very low and narrow median furrow. 

Dimensions. 

Diameter of the shell ..66‘6 mm. 

„ „ „ umbilicus.4 „ 

Height of the f above the umbilical suture.. 27 „ 

last volution (. „ „ preosding whorl.2 „ 

Thloknsss of the last volution ... .17 „ 

Sutures. —The siphoaal lobe is provided with a broad median prominonoo, from 
which an inner lappet is separated by a deep indentation. Both this lappet and the 
oentral part of the median prominence are rounded above. The outer lappet of the 
siphonal saddle is considerably shorter than the top of tho latter. Small dflntieula- 
tions affect tho marginal walls of the main saddles up to their summits, whioh alone 
remain entire, but the serration is not sufficiently strong to impart to tho sutures a 
decidedly braohyphyllio shape. 


4. Paratibbtitbs sp. ind. aff. P. Tornqtjisti Mojs. 

For the sake of completeness mention must be made here of a large fragment 
of a species of Paratibetites, which may be compared with P. Tomquisti F. v. 
Mojsisovics (Paleeont. ind., ser. XV, Vol. Ill, Pt. 1, p. 87, PI. XVI, fig. 5). 

x 2 
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This specimen from the Tropiteg-limeitone of Nihal (coll. Smith), which is 
provided with a portion of its body-chamber, is chiefly remarkable for its bluntly* 
pointed external edge. The lateral parts are perfectly smooth. Neither sigmoidal 
folds nor tubercles are indicated. 

The specimen is not sufficiently good for illustration. Its sutures are not known 
to me. 

Dimension* —Not measurable. 


5. Paratibetites Wueeleri nov. sp. PI. VIII, figs. 6, 6, 7. 

'This is a very interesting species recalling Paratibetites angustisellatu8 Mojs. 
and P. Tornquisti Mojs., but distinguished from them by its sharp, knife-shaped 
median edge. 

There aro altogether three spec imens available for examination. Two were 
collected in the Tropi tea-limestone of Lilinthi by the late A. v. Krafft; the third 
comes from Kalapani. 

The most complete specimen, which therefore may be taken as tho type of 
the species, is that illustrated in fig. 6. It is subject to stronger ontogenetic modi¬ 
fications occurring in the course of the last whorl than all tho other congeneric 
species. 

At the beginning of the last volution tho specimen is very similar to P, 
Bertrand* Mojs. when full-grown. The sculpture of the latoral parts consists of 
undivided, straight ribs running from tho umbilical margin to the large lateral 
tuberolos where they bifurcate. From the row of marginal tubercles the siphonal 
area rises steeply, roof-like, towards the narrow crest, which is bordered by two rows 
of external cars standing very closely to each other. 

From this stage of development Paratibetites Wheeleri passes rather rapidly 
into a stage characterised by the fusion of the two rows of external ears into a sharp 
edge. This stage is accompanied by a gradual weakening of the lateral sculpture. 
The ribs diminish remarkably in strength, whilst the lateral and marginal tubercles 
persist. This stago continues in the illustrated speoimen as far as the anterior part 
of the last volution, which consists of air-chambers only. 

The last stage of development is exhibited in the specimen illustrated in fig. 5, 
onc-half of which belongs to the body-chamber. The body-chamber differs from the 
chambered part of tho last volution by its helmet-shaped siphonal orest and by the 
absence of any distinct transvorso sculpture. 

The siphonal area, which in earlier stages of growth forms a roof-like crest with 
a. shhrp median keel, is elevated into a very high and steep edge, which is but 
indistinctly separated from the flanks by spiral ridges corresponding to the rows of 
marginal tubercles. Both the lateral and marginal tubercles persist, more or less 
weakened, as far'as the aperture of the body-chamber, but of the transverse ribs faint 
traces only arc still noticed. 
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This species is provided with a jet y narrow umbilicus recalling 
J*. angustisellatus. 


Dimensions (type-specimen, fig. 6), 

Diameter of the ehell ........ 

„ „ umbilioue. 

Height of the f above the umbilioal euture ..... 

leet volution (. „ „ preceding whorl. 

Thiokneee of the laat volution . 


. 48 mm. 

. 8 * .. 

. *8 .. 

. 17 „ 

. 14 .. 


Exact measurements of the body-chamber specimen illustrated in fig. 6 cannot 
be given. To a height of 41 mm. a thickness of 16 mm. and a diameter of the 
umbilicus of 8 mm. correspond. 

Sutures. —The sutural lino closely agrees in its arrangement with the sutures of 
Paratibetites angustisellatus E. v. Mojsisovios (Palseont. Indioa, ser. XV, Vol. Ill, 
Pt. 1, PI. XVI, fig. 4), but is still more complicated. Its character is decidedly 
doliohophyllic and the outer lappet of the bipartite siphonal saddlo assumos the shape 
of a proper adventitious saddle. In this respect the sutures of the present form 
approach very nearly thoso of the Himdlayan speoies from the “ Hauoritcs ” lime¬ 
stone of tho Bambanag section, which has been described as Hauerites sp. ind. by 
E. v. Mojsisovics, but which most probably belongs to the genus Carnites or to 
Paratibetite8. 

The deep siphonal lobe is provided with a broad modian prominence, which 
itself is again divided by two corresponding indentations into a 9hort central 
body and into two saddle-like lappets on both sides. On the inner side of the 
siphonal lobe there rises a high, adventitious saddle, corresponding to the outer 
lappet of the bipartite siphonal saddle in the majority of spooios of Paratibetites. 
This saddle is separated from the main mass of tho extornal saddle by a doep 
adventitious lobe and is provided with large notches imparting to it a dooidedly 
doliohophyllic character. The siphonal and prinoipal lateral saddles are of nearly 
equal height and serrated up to their very tops. 

The second lateral saddlo is followed by three auxiliary lobes outside the 
umbilical suture. 

The tendency to a doliohophyllic development of the sutures, which are cera- 
titic or brachyphyllio in the majority of spocies of Paratibetites, is ospoeially 
well marked in the outer walls of the adventitious and prinoipal lateral saddles and 
in tho stem of the siphonal saddle. 


Genus: Acanthinites Mojsisovics. 

The genus Acanthinites, which in the Trias of the Eastern Alps is restricted to 
tho noric stage of the Hallstatt-limestone, is represented in the fauna of the Tropites- 
limestone of Byans by two species, one of them being perhaps^ closely allied to 
Acanthinites excelsior v. Mojsisovics, whereas the second holds a rather isolated 
position, on account of some characters, which recall Protraohyceras and 
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Traehysagenites. The seoond specie* (Jeserves tb be elevated to the rank of a true 
subgenus. ’ " 

Acasthihitbs Booakti hot. sp. PI. IX, figs. X, 3. 

* * • • . 0 , , 

The spooimen from Tera Gddh (ooll. Smith) illustrated in fig. 1 ought to be 
considered as the prototype of the species.. It is provided with its bodyohamber and 
is the largest of five examples whioh have been collected in the Tropites-limestone 
of Kalapani and Tera Gddh by 8mith and A. von Krafft. 

This specimen seems to agree very olosely with Aoanthinites excelsior E. v. 
Mojsisovica (Cephalopoden der Hallstatter Kalke, Abhandl. K. K. Geol. Eeichsanst., 
VI-2, p. 581, Taf. CXOIV, figs. 1, 2) in its general shape, involution and sculpture. 
From a comparison with the illustrations given by E. v. Mojsisovica one might even 
he induced to take their specific identity into consideration. But a personal 
examination of the two speoimens of Aoanthinites excelsior from the sevatio 
Hallstattlimestone of the Poetschenhoehe has convinced me of the impossibility of 
identifying them. It is their poor state of preservation which forbids any attempt at 
specifio identification. The two Alpine examples illustrated by E. v. Mojsisovica 
are much distorted, crushed, and so unsatisfactorily preserved, that the shape of their 
external parts is absolutely unknown. 

The strongly compressed whorls are very high, and overlap one another to 
the extent of three-quarters of their height. They enclose a deep and funnel-shaped 
umbilicus, surrounded by a perpendicular umbilical wall, which is separated from 
the lateral parts by a sharply-rounded umbilical edge. To this umbilical edge 
the greatest transverse diameter corresponds. From this point the lateral parts 
convergo towards the external part and pass gradually into the latter without the 
intervention of a distinctly defined marginal edge. The siphonal area itself is nar¬ 
row and excavated by 4 flat median depression. This external depression is bordered 
on either side by low keels, whioh are partly doubled in later stages of growth. 

The sculpture of the lateral parts consists of transverse ribs and spiral rows of 
delicate tubercles. The transverse ribs are broad, flat and slightly faloiform. They 
are very numerous and separated by interoostal furrows of equal width. Bifurca¬ 
tions of ribs occur noar the umbilioal margin or, less frequently, in the middle 
of the height of the lateral parts. 

Tho number of spiral rows of tubercles is very large, certainly not less than 25. 
Where the oast is perfectly preserved, it is easy to see that tho elevated spiral 
elevation, whioh crosses each rib longitudinally, consists of two delicate tubercles or 
spines. But these little spines are so delicate that it only needs a slight injury of 
the jippermost layer of the oast to destroy this oharaoter. 

There are, indeed, few shells of ammonites with a more graceful and compli¬ 
cated ornamentation. 

The most interesting feature of the present species is the sculpture of Us 
external part. It differs from that in Aoanthinites excelsior v. Mojsisovica (1. o, 
p. 580, PI. CLIX, fig. 1) and A. Calypso v. Mojsisovica (L o. p. 582, Taf. CLVTI, 
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figs. 2, 4) —in A. excelsior it is bare]? kaowa-*by the more primitive 
character o! its eitemal keels. The external keels bordering the median depression 
are not faintly serrated but adorned with external ears, as in Cyrtopleurites. To 
each rib an elongated ear and to each intercostal farrow a depression in the keel 
corresponds. In the last volution of my type-specimen the keels are double, the 
main keel being aooompanied by a second thinner one. In the two above-quoted 
Alpine species of Acanthinites this development of external ears along the keels is 
restricted to the inner volutions, whereas in my Himdlayan species it persists in later 
stages of growth. 

In young specimens the keels are simple and consist only of rounded keel- 
tubercles, greatly elongated spirally, whereas the depressions corresponding to the 
interoostal spaoos are not elevated above the general level of the siphonal part. 
The median furrow makes its appearance at earlier stages of growth than the 
external oars. 

Dimension t. 

DtaneUr of th« aboil ..68 mm. 

„ M „ umbilions.7 

Height of the f above the tunhilioel autnre . . . . . . . 29 „ 

loot Tolution l ., .. preceding whorl . 24 „ 

Thioknooe of the loot eolation. 16 „ 

Sutures. —Tho sutural line of the genus Acanthinites is not known in detail. 
E. v. Mojsisovics only remarks the dolichophyllio development of the sutures in 
Acanthinites excelsior. I have succeeded in developing the sutural line of the. 
specimen illustrated in fig. 8. The saddles are doliohophyllic and provided with 
elongated leaves which are deeply notched. From Eauerites and Cyrtopleurites the 
sutural line of Acanthinites chiefly differs by the absence of distinct adventitious 
elements. 

The siphonal lobe, which is considerably shorter than t|ie principal lateral lobe, 
is divided by a broad median prominence, occupying the entire depression botwoen 
the external keels. In the outer wing of this lol>e a small denticle is separated from 
the adjoining siphonal saddle. This dentiole might he considered os an equivalent 
to the denticles in Cyrtopleurites, dividing each wing of the siphonal lobe. 

The siphonal saddle is pyramidal and its two marginal walls are equally 
serrated, no difference being noticed in the development of secondary denticles or 
phylla between the outer and inner margins as in Cyrtopleurites. The lobes exhibit 
a higher degree of denticulation than in any species of Cyrtopleurites or Hauerites. 
Deep and elongated digitations are especially noticed in the principal lateral lobe. 
Both the principal and second lateral lobe are divided into two finger-shapod points 
by a narrow denticle rising at their base. 

The siphonal and principal lateral saddles aro of nearly equal height.* The 
seoond lateral saddle is considerably shorter but yet distinctly braohypliyllic. It is 
followed by a rounded auxiliary lobe, the position of which coincides with thu 
umbilical margin. Along the umbilical wall a rounded auxifiary saddle and a 
second auxiliary lobe follow. 
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Remarks. —There is a distant external similarity between this species and 
Sirenitee Solonie v. Mojsisovios (Cephalopoden der Hallst&tter Kaike, 1. o., VI-2, 
p. 751, Taf. CLVI, fig. 1) from the oamio Hallstatt-limestone of Aussee. S. Solonie 
holds a rather isolated position among its congeneric forms, on aooount of its delicate 
soulpture, which consists of numerous transverse folds, crossed by spiral stripes. 
But the absence of any bifurcations in the ribs near the siphonal margin excludes 
at once the possibility of a closer relationship between Acanthinitee Hogarti and 
Sirenitee Solonie. 


8ubgenus : Etmavatites nov. subgen. 

« 

Himavatites Watsoni nov. Bp. PI. IX, figs. 1, 2. 

The two figured oasts belonged to the same individual. The fragment illus¬ 
trated in fig. 1 forms part of the body-chamber of the mature specimen, the chambered 
cast fig. 2 is the inner nucleus, which I have figured separately, in order to show the 
development of sculpture along its external part. Besides this specimen several 
small and medium-sized examples have been collootod in the Tropites-limestone of 
Tcra Gddh by Smith and A. v. Krafft. 

The inner nucleus is of globose shape. It is only in later stages of growth that 
the volutions are more strongly compressod and considerably higher than wide. They 
overlap one another almost completely. Thus even in the full-grown specimen 
a very narrow umbilious only is left open. The umbilical wall is steep but low. 
The lateral parts unite with the regularly rounded siphonal area without any distinct 
demarcation. They are flatly arched in the inner volutions but nearly flat from the 
umbilical margin up to the middle of their height in the last whorl. 

The sculpture of the lateral parts is very characteristic. Stronger primary ribs 
alternate irt-eguhirly with lower secondary cost®. Both of those are either straight 
or flexuous and always turned anteriorly in the marginal region. They show a 
rather complicated arrangement, rising either singly or in pairs from umbilical 
tubercles and bifurcating twioo or throe times at different distances from the um¬ 
bilical margin. 

The stout primary ribs originate near the umbilical margin, but among the 
secondary ribs a considerable number of those which arc intercalated do not extend 
so far. Each of the primary ribs is adorned by two or three very stout tubercles, 
most of which have been broken off in the cast but have left large scars. This 
sort of sculpture somewhat recalls Protrachyoerae Pollux Mojsisovios (Cephalo- 
peden dei Hallstiittor Kaike, Abhandl. K. K. Gool. Reichsanst., VI-2, p. 641, 
Taf. CliXVlI, figs. 18, 19). In goneral the pattern of ribbing is very similar to 
that noticod in many Trachyceratea. 

This soulpture is most strongly developed in adolescent stages of growth. On 
tho body-chamber fragment of my type-speoi men the difference between primary 
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and seoondary ribs weakens and the large lateral tubercles or prominenoes become 
lower and smaller. 

The trachyceratitio pattern of sculpture is combined with the ordinary orna¬ 
mentation of Acanthinites. Thirty rows of spirally elongated, delicate spines are 
counted between the umbilioal margin and the siphona) keel. Two or even three 
single spines stand along each row on every singlo rib. 

The character of the siphonal part also differs from that in typical species of 
Acanthinites by the poor development of external keels. 

The smooth and rounded median furrow is distinctly marked, even at very early 
stages of growth, though not deeply excavated. It is bordered on either side by a 
very low keel, consisting of spirally elongated external ears. The closo affinity of 
our species to Cyrtopleurites , the nearest ally of the gonus Acanthinites, is clearly 
proved by this feature. 

The external ears are strongly elongated and provided with fringed margins, as 
in Cyrtopleurites or in young individuals of Acanthinites excelsus Mojs. They are 
of irregular length, those corresponding to primary ribs being longer. 

Dimensions. 


Diameter of tho ahell .... 

• . 

• 


• 

. 52 mm 

i, nmbiliona .... 

• • 

, 


• 

. 2 .. 

Height of the e above the umbilical anture . 

• , 

• 



• 20 .. 

laat volution l „ preceding whorl ■ 


• 


• 

. U .. 

Thiokneaa of the laat volatton 

• • 

• 



. 16 


Sutures .—Not known. 

Remarks .—This is a very interesting species on account of the presence of 
characters which recall Aoanthinites, Sagenites ( Trachysagenites) and Proira- 
chyceras, three genera which, in the general system of ammonites, stand widely 
apart. 

If we compare Acanthinites excelsus , the prototype of the genus, with our 
species, we are bound to confess that in its general shape and involution the latter 
exhibits a closer similarity with somo species of Sagenites than with Acanthinites. 
It is especially the group of Sagenites erinaceus and S. hystrix (subgenus Trachy¬ 
sagenites Gemmellaro) that the habit of the Himdlayan form strongly rocalls. 

In the sculpture of A. Watsoni wo find besides a considerable approach 
to some types of Protrachyceras, especially to P. Pollux Mojs., distinguished 
by transverse ribs of alternating strength and by stout spines. The combination 
of stout and coarse tubercles with the ordinary ornamentation of Acanthinites , 
consisting of spiral rows of delicate spines, is a foaturo of peculiar interest. 

Notwithstanding its external resemblanoe to Trachysagenites and Protrachy- 
ceras, the present species must necessarily find its systematic position among the. 
nearest allies of Cyrtopleurites. This is proved by the character of its siphonal 
area. The two external keels, though poftrly developed, clearly show their origin 
from external ears, agreeing with the ears in Cyrtopleurites. The presence of auch 
keels accompanying a median furrow absolutely forbids this speoies to be classed 
among the representatives of Sagenites. As its systematic position must be looked 
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for among the relatives of Cyrtopleurttes, the genus Acanthinites appears to be beat 
suited for its accommodation. 

The characters, which distinguish A. Watson i from the prototype of the genus, 
Acanthinites exoeisus, .viojs., namely, the globose shell, the poor development of the 
median furrow and keels, and the presence of ribs of alternating strength, 
occasionally set with coarse tubercles, might in the eyes of the majority of paleonto¬ 
logists appear to be of subgenerio importance. 

If this view should be acoepted, the subgencric name of Himavatites is proposed 
for Aeanthinites Watsoni. 


Genus: Polycyclus Mojsisovios. 


Polyoyclus Hknsili Oppel. PI. VII, fig. 12. 

1806. Ammonite* Henxcli OppeL, PalfBontologlaehe Mittellungen auadetr Maxcuni del Kfinigl. bayr. 

Btaatea, p. 182, Tuf. 41, fig. 8. 

I860. Ammonite* ITenttli A. v. Dittmir, Zur. Fauna der Hallitattor Kelke, Geognoxt. Palmont. 

Heitrvge von B<*n«cke, Schloanbarb und Waigen, p. 867. Taf. XIV', figs. 16—20. 

1S.*3. Folyrychi* Eenxtli E. v. Mojabovlca, Din Cepbalopoden der Hh] lit alter Kalke. Abbandl. 

K. K. Gaol. Beieheanst.. VI-2, p. 536. Taf. CXXXII, fig*. 7—23. 

This species, one of the commonest of the Alpine horizon of Tropites subbulla- 
tus, is represented in A. v. Krafft’s collection from Kalapani by a specimen, which 
agrees perfectly and in eyery respect with the description and figures given by 
A. v. Dittmar and E. v. Mojsisovios. My comparison of this specimen with Alpine 
examples has convinced me of their specific identity. 

Although provided with its body-chamber, my Himalayan specimen is of very 
small size only. Its shell consists of volutions, which increase more slowly than in 
the typical forms of P. Henselx , but more rapidly than in the varietas directa. In 
this respect and also in the character of its ornamentation it agrees best with the 
varietas intermedia of E. v. Mojsisovics. The cross-section is almost reotangular 
with rounded-off margins. There is no distinotly-dereloped umbilical edge present. 

The ribs originate either singly or in pairs at the umbilical suture and cross the 
rounded siphonal area without any interruption. Occasionally they become slightly 
thickenod at the margins or on the siphonal area. They are sharp, narrow and 
separated by angular intercostal furrows, which are of equal width along the sipho¬ 
nal and umbilical margins. Most of the ribs are not exactly radial but strongly 
directed forward and nearly straight.' 


Dimensions. 


Diameter of the shell 

., I. i, umbilicus . 

S* 4 \ of the lut Tolution 

'Ihicknei* > 


. 12’5 mm. 



99 

•I 

It 


Sutures.— The sutural line, as far as accessible to examination, is almost exactly 
identical with that of the specimen from the Sithbullatus-hefa 'of tlie Vorder 
Sandling, illustrated by E. v. Mojsisovics in fig. 18 (PI. CXXXII). 
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Tto siphonal lobe is short, rounded at its base, and divided by a very low 
median prominence. In the apparently goniatitic outlines of the principal lateral 
lobe indistinct indentations may be seen by means of a magnifying glass. The 
second lateral lobe is very small and gon’atitic. There are no auxiliary I oboe 
present. The second loter&l saddle is the innermost sutural element outside the 
umbilioal suture. 

Genus: Clionites Mojsisovios. 

1.* Clionites gbacilis, nov. sp. PI. Vr, fig. 5 ; PI. VII, fig. 13. 

This species holds a rather isolated position among the genus, on account of its 
strongly involute whorls and its narrow umbilicus. Ido not know of any Alpine 
species of Clionites with whioh in this respect it might be advantageously ohm- 
pared. 

The volutions are strongly compressed and overlap one another to the extent 
of two-thirds of their height. The high-mouthed transverse section is nearly rec¬ 
tangular. The lateral parts are flat and marked off by well-defined margins from 
the siphonal area, which they meet at right angles. The umbilioal margin is not 
distinctly defined, but the flanks slope in a steep ourve towards the umbilioal 
suture. The umbilious is very narrow. This peculiar character makes the distinc¬ 
tion of the present species from all congeneric forms an easy matter. 

In its sculpture Clionites gracilis recalls Cl. Valcntini M ojsisovics (Cepha- 
topoden der Hallstatter Kalke, Abhandl K. K. Geol. Beichsanst., VI-2, p. 474, Taf. 
CLIII, fig, 1) and Cl. Dorae Mojsisovios (1. c., p. 474, Taf. CXLI1I, fig. 4) from 
the caraic Hallstatt-limestone of Anssee. 

The inner volutions, of which but very little is exposed within the narrow 
umbilious, are covered with numerous and delicato transverse ribs. The sculpture 
of the last whorl consists of equally numerous and narrow faloiform ribs, which 
run in a tolerably straight direction from the umbilical margin up to the middle 
of the flanks and then describe flatly arched segments, with their convexity turned 
backwards, on the upper portion of the lateral parts. The primary ribs originate 
as single ribs or in pairs near the umbilical margin, where they are raised into 
radially protracted tubercular prominences, which are, however, not regularly distri¬ 
buted throughout the entire last volution. Tho number of primary ribs is slightly 
surpassed by that of secondary ones, whioh are formed chiefly by intercalation. 

The external furrow is not excavated but marked only by a row of external 
rounded tubercles on either side. A second row of faintly developed tubercles 
corresponds to the siphonal margin. Between the external and marginal tubercles 
the ribs are direoted obliquely forward. The 60 u)pture is completely interrupted 
along the external furrow. . * . 

Dimensions. 

Diameter of the shell .......... ?1 mm, 

„ „ „ umbilical.* ... 9 4 „ 

Height of the f shore the umbilioal mtare.10 „ 

lttt eolation' „ „ preceding whorl . ..7'6 „ 

Thickset* of the list eolation ......... 8*8 „ 

l St 
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Sutures .—Not known in detail, but exhibiting the normal number of ceratitic 
lobes. Lobes provided with deep indentations, saddles entire. There is at least one 
auxiliary lobe standing outside the umbilical suture. Sipbonal and principal lateral 
saddles of equal height. 

Locality.—Number qf specimens examined .—Tcra Gddh 2, coll. Krafft; 
Kalapani 1, coll. Krafft. 

2. Clionites sp. ind. aff. Cl. Hughbsii Mojs. PI. VII, fig. 9. 

The fragment figured, from the TropiteB-limestone of Tera G&dh (coll. Smith), 
consisting of a portion of the body-chamber and a few remnants of the penultimate 
whorl, is closely related to Clioniles Huyhesii Mojsisovics (Palseontologia Indioa, ser. 
XV, Himdlayan Fosr., Vol. til, pt. 1, p. 64, PI. XIV, figs. 1—3) from the Haloritos- 
limestone of the Bambanag section. 

They agree almost perfectly in their general shape and involution. The slowly 
increasing whorls are somewhat higher than broad and embrace one another on the 
siphonal part only. The sculpture shows the same elements as Cl. Bughesii, 
transverse ribs and rows of spiral tubercles. But the ribs are thin and delicate, not 
us stout as in Cl. Hvghesii. They stand close together and are separated by 
intercostal depressions twice or three times as wide as the narrow ribs. The ribs are 
eithor simple or bifurcate in umbilical tubercles. Intercalated secondary ribs also 
occur frequently. There are three rows of spiral tuhorcles developed : an umbilical, 
a marginal and an external one. This is also the number of rows in the body- 
chamber of Clionites Bughesii,.the third row of lateral tubercles, which is developed 
on the inner volutions of this species, disappearing completely in the body-chamber 
of lull-grown individuals. The oxternal and marginal tubercles are of equal strength 
and disposed regularly. To every rib a marginal and extornal tubercle correspond, 
whereas the umbilical tuberclos are weaker and ocour at irregular distances. 

From Clionitea Bughesii the present species must be separated on account of 
its more delicate ribbing. 

Dimensions.- Not measurable. 

Sutures —Not known. 


3. Clionitks sp. ind nff. C. abkkrans Mojs. PI. VII, fig. 11. 

This species is closely related to Clionites aberrans v. Mojsisovics (PaUeont. 
Ind., ser. XV, Himdlaynn Foss., Vol. Ill, Pt. 1, p. 63, PI. XIII, fig. 8) from the 
llatorit^ft-limostoBo of the Bambanag range and differs from it only by subordinate 
details in its shape and ornamentation. The only specimen available for examina¬ 
tion is, unfortunately, incomplete. It was collected in the Tropites-limestono of 
Kalapani by the late A. v. Krafft. 

My speoimen is more strongly involute than any of the species from the Halo* 
rites-limestone. The whorls embrace one another to the extent of one-half 
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their height. The umbilious is consequently narrower than in Cl. aberrant. 
Otherwise the two species agree in shape. It is chiefly the body-chamber whorl 
whioh exhibits a striking similarity in its most important characters to Protrachyceras 
Thou* Dittm., as has been remarked by E. v. Mojsisovios. 

The sculpture of the body-obamber consists of falciform ribs, which are often 
divided into two or three narrow and thread-like folds. They are more strongly 
elevated in the vicinity of the umbilical and siphonal margins, where they arc adorned 
with tubercles. But the row of umbilical tubercles is rather weak and the tubercles 
are disposed irregularly. The external tubercles arc produced spirally, though not 
as strongly as in Cl. aberrant. There is no row of tubercles indicated between the 
external,and marginal tubercles. In the vicinity of the aperture all three rows of 
tubercles become visibly weaker. The sculpture is not interrupted completely bvthe 
external furrow, but some of the transverse, ribs meet even this low and gradually- 
disappearing furrow. 

Tho ornamentation of the penultimate whorl differs more remarkably from that 
of Cliotiite8 aberrant. It consists of numerous falciform ribs, which originate from 
stout, umbilical tubercles, and is more delicate than in the species from the Halorites 
beds. Traces of lateral tubercles are indicated, besides the external and marginal 
rows. Tho sculpture of the partly exposed siphonal region of this volution justifies 
the prosent spocies being placed among tho representatives of tho genus Clionile *, 
notwithstanding its external resemblance to Protrachycerat. 


Dimensions. 

Diameter of the -hell. 

.... umbilious .... 
Hoight of the ( above tho umbilical suliire 
last volution i „ „ preceding whorl 

Thiele no of the last volution .... 


37 6 

y 

16 

18 

11 


1I1U1. 

I* 

if 

M 

If 


Sutures .—Not known in detail. 

Remark*.—As featuros of distinction between this species and the nearly allied 
Clionite* aberrant the following may be enumerated : the smaller umbilicus, the 
delicate and falciform character of the ribs in the inner volutions, the ahsenoe of 
rounded, koel-like tubercles on tho siphonal part of the body-chamber. 

Mention must be mado here of tho remarkable similarity which this species 
shows with 60 me representatives of the genus Mojsisovicsites Gommollaro (1 cofalo- 
podi del trias superiore della regionc occidentale della Sicilia, p. 57), especially with 
M. or atseoos talus Gemmollaro (1. c. p. 59, PI. XXVIII, ligs. 5—9, 14, 15). 
Mojai 80 vicaite 8 is also characterised by a change in tho sculpturo, distinguishing the 
inner volutions from the body-chamber whorl. The inner whorls of M. crasaeeoatntua 
exhibit falciform ribs originating in strong umbilical tubercles, and a spiral row 
of marginal and lateral spines. On the last volution the throe rows of tubercles 
gradually disappear, and the falciform lateral ribs are reduced to delicate folds or 
strieB. In their invblution my llimdlayan and the Sicilian spocies agree perfectly. 
Gammellaro hinted at a possible aflinity of his new genus to Anatihelitcs, but I 
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think that a still closer relationship with Olionitea might be taken into 
consideration. 


4. Clioniteh Staukxoni dot. »j>. Pi. VII, fig. 8. 

This typo is represented by seven tolerably well preserved examples from the 
Tropites-limestone of Tera Gddh (coll. Smith), all of them of small dimensions and 
provided with their body-chambers. It is more nearly allied to the Indian repre¬ 
sentatives of the genus from the Haloritee-limestone, than to any of the European 
forms. It might be most advantageously compared to Olionitea Salteri v. Mojsisovios 
(Palroont. Indioa, ser. XV, Himdl. Foss., Vol. Ill, Pt. 1, p. 62, PL XIII, figs. 6, 7). 

The slowly-increasing whorls are of equal height and width and embxaee one 
another on the external part only. The greatest diameter of the transverse section 
corresponds to the rounded-off umbilical margin. From this place the flanks 
converge very gradually towards the external margins, where they pass into the 
inflated siphonal part in a regulnrly-rounded curve. 

The sculpture consists of strong transverse ribs running in a tolerably straight 
direction to the siphonal margin and are then turned obliquely forwards. They are 
separated by wide interoostal spaces. In the vicinity of the aperture the ribs 
become more numerous and delicate. On the inner volutions they are very stout. 
They are either simple or bifurcate at the umbilical margin. The point of bifurca¬ 
tion is marked by a strong umbilioal tubercle. With the development of delicate 
and narrow ribs on the body-chamber the row of umbilioal tubercle gradually 
disappears. 

The most conspicuous elements of sculpture are the strong external 
tuboroles, greatly produced spirally at their base. They considerably surpass in size 
the pointed marginal spines, in which occasional bifurcations of ribs also occur. 
The external furrow is not excavated in the shell but is formed by the rows of 
external tubercles bordering it on either side. 

No traces of lateral tubercles have been notioed. 


Dimenaiona. 


Diameter of the eliell 

„ „ „ umbilicus 


Height \ 
Thickness > 


of the laat volution • 



23 

86 

9 

8-6 


mm. 


*» 

•I 


Suturea. — Agreeing in their general arrangement with those of Olionitea 

Salieri. Only two large saddles with entire margins. The Booond lateral lobo 

standing inside the umbilioal margin. Siphonal and prinoipal lateral lobes strongly 

serrated. 

• • 

5. Clionitbs sp. ind. aff. Cl. Dolloa.nus Mojs. PL VII, fig. 10. 


This fossil from the Tropites-limestone of Kalapani (ooll. Krafft), somewhat 
distorted by pressure and obliquely drawn out, belongs to all appearance to a species- 
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of the group of Clionitet Dolloanus v. Mojsisovics, 0ie Gephalopoden der 
Halls t&tter Kalke, Abhsndl, K. K. Geol. Reichsanst., VI-2, p. 468, Taf. CXXIX, 
fig. 1) from the oamio stage of the Hallstatt-limestone. 

Notwithstanding its small size the specimen seems to possess the body- 
chamber. The whorls slowly increase, are less numerous, and overlap one 
another to a larger extent than in Cl. Dolloanus. They arc somewhat higher than 
broad and vaulted regularly, without umbilical or marginal edges. 

The innermost volutions are not accessible to examination. The penultimate 
whorl is covered with numerous and delicate radial ribs. In the last volutions the 
ribs become falciform but less strongly so than in Cl. Dolloanus. They arc 
separated by wide intercostal spaces. Bifurcations or intercalations of libs only 
ocour exceptionally and not outside the apertural margin of tho shell. Marginal 
tubercles are faintly developed on the body-chamber. 

The affinity with Cl. Dolloanus is chiefly markod by the great similarity in the 
ornamentation of the siphonal area. The sculpture is interrupted along tho median 
line of the external part, but a true furrow is n ot developed before tho aperture 
has been reached. Along this median line the ribs arriving from either side corre¬ 
spond exactly in their direction and are elevated into distinct, rounded tubercles. 

Dimensions. 


Diameter of the ehell .. 17*6 uuu. 

„ „ umbiliou*.6'6 „ 


Thicknees ] ofthelaet volution, 

utures .—Not known. 


Family : TJHOUTlDsE. 

Section: Tuachyceratba. 

Genus: Trachycbbas Laube. 

Trachyobras nov. sp. ind. Mojsisovics. 

1896. Trackj/cerai nov. f. ind. —E. v. Mojeieovice, Denkachr. Kai«. Akad. d. \Vi»», LXII1. p. 647, 
Taf. XI, fig. 8. 

1899. Tnehycerat nov. find.— E. v. Mnjeieovie*, Palwont. Indies, eer. XV, Himilayan Poe*. Vol. HI, 
Pt. 1., p. 90, PI. XI, fig. 9. 

Of thisspecies only a single, imperfectly preserved cast Las been found in*the 
Tropites-limestone of Kalapani by A. v. Krafft. It does not add anything to our 
very limited knowledge of the speoies, which is based on a fragment discovered at 
the same locality by C. L GriesbacL Even the reference to the gehus Trachyoeras 
has not been established with full certainty, the external parts in both fragments 
being missing. 
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No illustration of this specimen 1 has been given, on acoount of its defective 
state of preservation. 


Subgenns: Pbothacti vcrrar Mojsisovic«. 


1. Protrachyceras Ansohi nov. sp. PI. XI, figs. 3, 5. 


Two specimens from the Tropitos limestone of Kalapani (coll. Krafft) belong 
to a rather isolated form of the subgeuus Protrachyceras. They are characterised 
by their concentrated involution and small size. Both specimens seem to be pro¬ 
vided with their body-chambers. 

* The widely-oxpanding shell possesses a very narrow umbilicus, the volutions 
embracing one another almost entirely. The transverse section is strongly com¬ 
pressed, nearly twice as high as broad, with flatly-vaulted lateral parts and a 
flattened siphonal area. 

The sculpture shows the characteristic habit of Protrachyceraa. The ribs are 
falciform, separated by wide intercostal spaces, and strongly elevated. They are 
the predominant element in the ornamentation. The tubercles are of small size. 
Besides the row of external tubercles there are at least five rows of spiral tubercles 
developed, but two among them are but very faintly marked. The external row of 
tubercles, bordering the deeply excavated and narrow median furrow, is the most 
conspicuous. 

Among tho Alpine species of Protrachycera* there is none to which tho present 
form might advantageously be compared. 


Dimension*. 

26 mui 
1 *« .. 
146 „ 

, 8 .. 

Suture *.—Not known. 


Diamutcr of the xhell 

„ ., „ umbilicus 

Height ■) , . , , , 

Thicknnie i oftholMl T0,uUo " 


2. Protrachyceras sp. ind. PI. XI, fig, 4. 

This undeterminable fragment from the Tropites-limestone of Tera Gddh, 
probably representing a new species, rooalls in its general habit the group of 
Trachyecrata margaritosa, especially Trachycera* Aon Mucnst. and its allies. Its 
sculpture consists of very numerous and olosely-set ribs, which frequently bifur¬ 
cate in the middle of the height of the lateral parts and are adorned with seven 
spiral rows of tubercles. But in contrast to true Trachyecrata the external row of 
tubercles is not double. Nor is there any probability that this feature in the present 
specimen is only dependent on its stage of growth. To this opinion I am led by the 
fact, that the external tubercles are scarcely more strongly developed than those 
of some lateral rows. The species must consequently be classed under the subgenus 
Protrachyceras 
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Dimensions. —Not measurable. 

Sutwet .—Not known. The fragment seems to belong to the body-ohamber 
notwithstanding its small dimensions. 

Genus: Sandungitm Mojsisovios. 

1. Sakdlingitbs Pha.eboni dot. sp. PI. VI, fig. 4. 

The present species shows some resemblance to the European Sandlingitet 
Beyeri v. Mojsisovics (Die Cephalopoden der Hallstfttter Kalke, Abhandl. K. K. 
GeoL Reichsanst., VI-2, p. 713, Taf. CLXVII, fig. 3) from which it is dis¬ 
tinguished by its high, strongly involute whorls and its narrow umbilious. There 
is, indeed, no other species so narrowly umbilicated among this genus. 

The strongly compressed volutions embrace one another to the extent of 
five-sixths of their entire height. The cross-section is twice as high as broad and 
bordered by very flatly arched lateral parts. Towards the umbilionl suture the 
flanks slope in an uninterrupted curve, which increases very gradually in steepness. 
Thus no distinct umbilical margin or wall is developed. The external margin is 
better marked, corresponding to a bluntly rounded edge. 

The sculpture consists of falciform ribs, which from the umbilioal towards 
the marginal region considerably increase in number either by bifurcation or by 
intercalation. Near the external margin the ribs are much more crowded and 
separated by narrower intercostal spaces than on the lower part of the flanks. 
The ribs are sharp and in adolescent stages of growth elevated into radially pro¬ 
tracted prominenoes in the vicinity of the umbilicus. But on the body-ohamber 
of the last volution the soulpture is gradually obliterated iu the umbilical region, 
and the umbilical prominences disappear completely. 

The soulpture is interrupted along the middle of the external part. No 
proper median furrow is developed, but only a smooth median band between the 
external tubercles, marking the terminations of the lateral ribs. In young stages of 
growth the siphonal margin is also marked by a spiral row of feeble, spine-like 
tubercles, which gradually disappear on the body-chamber. Near the aperture the 
ribs begin to close together from both sides along the median band, but the bridges 
connecting the external tubercles, which do not decrease in strength at the same 
time, are but very faintly indicated. 

Dimensions. 

Diameter of tb# ahell . . . ..80 mm. 

t> .in umbilical ... ...... 6 ,, 

Height of the CiboTithe ambillotl intare . . . . • . 18 „ 

but rotation (. „ „ preoeding whorl.12 5 „ 

Thiokpee* of the lut relation ........ 10 .. 

Sutures. —Not known. 

Locality. — Number of specimens examined.— Lilinthi 1, ooll. Sfnith; Kalapani 
2| ooll. Krafft, 1, ooll. Smith. 
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Remarks. —Among the Himdlay%n materials there is a fragment from Kalapani 
which probably represents a species very nearly allied to the present one, differing 
from it only by a wider umbilicus. I shall not give a detailed description of this 
specimen, on accouut of its fragmentary state of preservation. 

2. Sandlingites Tuokebi nov. sp. PI. VI, fig. 6. 

This species is distinguished from the preceding form by more slowly increasing 
and loss involute whorls, by a wider umbilicus and by coarser ribs. It is also nearly 
allied to the Alpine Sandlingites Reyeri Mojsisovics, from which it differs chiefly by 
the absence of a distinct umbilical margin and wall. 

• The volutions are considerably higher than broad and overlap one another 
to the extent of a little less than one-half their height. The lateral parts are flatly 
arched and bond flatly and with continually increasing convexity down to the 
umbilical suture. No marked umbilical margin exists, nor is the umbilicus deep 
and scale-like as in Sandlingitea Reyeri. 

The lateral ribs aro numerous, coarse and perfectly straight in the inner 
volutions and in the posterior portion of the last whorl. They are, as a rule, 
dichotomous and adorned with external and marginal tubercles. In the lower part 
of the flanks the stem-ribs are often strongly elevated above the general level. In 
the antorior portion of tho last whorl the ribs become slightly falciform, their 
concavity being turned forward in the marginal region. At the same time they are 
moro crowded and delicate. The marginal tubercles decrease in strength but the 
external spines remain unaltered. 

The smooth median band, which interrupts the lateral sculpture, is crossed by 
faintly marked and low ribs in the vicinity of the aperture. This pattern of 
omamontation especially recalls the sculpture in 5. Reyeri. 

Dimensions. 

Diameter of the shell . .87 mm. 

„ ambitious.18 „ 

Height of the filwo the umbilical suture ...... 16 „ 

last volution. I „ „ preceding whorl . ..... 18 „ 

Thickness of the last volution. 10‘6 >• 

Sutures. —Not known. 

Locality. — Number of specimens examined. —Lilinthi 1, coll. Smith ; Tera 
G&dli 3, coll. Smith. 

3. Sandlingites cf. Okibasus v. Dittmar. PI. VI, fig. 7. 

1P66. Ammonites Orihatus A. v. Dittmar, rar Fauna der Hallet&tter Kalke, Geognoet. paluont. Beitnege 
von Ibneoke Sohloenbaeh und Waagen, Bd. I., p. 386, Taf. XVIII, fige. 8—10. 

1893. Sandlingites Onbastii v. Mojaitorioi, Die Cephelopoden der Hallitattor Kalke, Abandl. K. K. Gaol. 
Keiohianet, VI-2, p. 706, Fab. Taf. CLXVII, figs. 6-7. 

My Himdlayan speoimen from the Tropites-limestChe of Tera Gddh differs 
from Sandlingites Oribasus Dittm., from the carnio 8ubbullatus beds of the 
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Salzkammergut, only by its larger dimensions. Among the three specimens 
illustrated by E. v. Mojsisovios it agrees best with the example fig. 6. 

The volutions overlap one another to the extent of one-half their height, 
leaving a moderately wido umbilicus open. The sculpture consists of falciform ribs 
and three rows of spines. In the external and marginal rows a distinctly developed 
spine corresponds to every rib. In the umbilical row the spines or tubercles are 
more irregularly distributed. A minority of ribs only is distinguished by stronger 
development, but these are always primary ribs, which, as a rule, originate in pairs 
from an umhilioal tubercle. The umbilical tubercles exceed the external and 
marginal ones in size. 

Intercalated sooondary ribs are rather frequent. Noar the beginning of the last 
volution the ribs are as densely crowded as in the Alpine specimen of S. Oribaava. 
In tho vicinity of the aperture the ribs are less numerous and separated by wider 
intercostal spaces. 

The marginal and external tubercles persist throughout the entire length of tho 
last volution. E. v. Mojsisovios noticed in his Alpino specimen, illustrated in fig. 7, 
a gradual obliteration of those two rows of spines near the anterior termination of 
the body-chamber whorl, but my personal examination of his spooimon has con¬ 
vinced mo that this apparent obliteration is only accidental, the siphonal part 
having been slightly injured in the vicinity of tho aperture. 

The primary ribs originating from umbilical tubercles are elevated abovo the 
general level along tho lower portion of tho flanks, but beyond the middle of tlic 
height of the lateral parts do not surpass the intercalated ribs in strength. 

There is no smooth median band on the siphonal area between the external 
Bpinos, but the ribs close together from both Bides. 

Dimenaion8. 

Diameter of the ehell ......... 25 mm. 

„ „ „ ambition*.0 .. 

Height of the e above the nmbilioal xutnro. 11 H 

laet volution t „ „ preceding whorl .8*6 „ 

Thick nets of the last volution.7 „ 

Sutures.—Very simple, but not clydonitio. The two lateral lobes provided 
with a few short indentations at their base. Tlic siphonal lobe is not accessible to 
observation. Saddles entire. A rounded auxiliary lobe is divided by tho umbilical 
suture. 


4. Sandlingiteb sp. ind. ex. aff. Abchibaldi Mojs. PI. V, fig. 9. 

The specimen figured from the Tropites-limestono of Kalapani (coll. Smith) 
belongs to all appearance to a species very closely allied to Sandlingites J^chibhld i 
E. v. Mojsisovics (Faleeont. Indica, ser. XV, Him. Foss. Vol. Ill, Pt. 1, p. 92, 
PI. XVII, figs. 3, 3—5) from the Halorites-limestono of the Bambanag range. 

As there is only a single, much injured cast available far examination, 
nothing definite can bo said about the possibility of its being identical with the 
speoies from the Haloritos beds. I bolieve, however, that we have to deal here with 

u 2 
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a new species, which seems to be distinguished from 8 . Archibaldi by the presence of 
a more strongly developed sculpture in the inner volutions. As far as oan be made 
out from the bad preservation of the penultimate whorl, it appears to be covered with 
straight and sharp transverse ribs, rising into stout umbilical and marginal tubercles. 

The last volution closely agrees in its sculpture with 8 . Archibaldi, showing 
numerous and sharp falciform ribs, which often bifuroate. The marginal and 
external spines are distinctly marked throughout the entire length of the shell. 
The omamontation is weaker, but not entirely interrupted along the median band 
between the external tubercles. 

In size my speoimen closely agrees with the example illustrated in fig. 5 by 
E. y. Mojsisovics, but its transverse section is less strongly oompressed and its whorl 
are somewhat more involute. The spiral of involution touohes the marginal spines 
of tho penultimate whorl. *. 

Dimension*. 


Diameter of the iliell . 

„ „ H umbilical 


| of the lut volution 
ThicknfM ) 


Sutures .—Not known in detail. 


19 

0 


IDE 

ft 

H 

*1 


Genus: Sibbnitbs Mojsisovics. 

Every palaeontologist, who has had to deal with Triassic ammonites belongingto 
this gonus, will agree with mein ray opinion that safe specific determinations of speci¬ 
mens are only possible with perfectly preserved examples available for examination. 
In the Him61ayan collection of A, v. Krafft and Smith the genus Sirenitea is rather 
riohly represented, but a largo number of specimens is unfit for determination, on 
aocount of their incomplete state of preservation. Most of the speoies fit for a 
proper description, are olosoly allied to, or even identical with, European forms. 
They belong to the groups of Sirenitea aenticoai, S. striatqfolcati, S. Famphagua 
and S. Argonautce. 


A. Group of Sirenitea aenticoai. 

1. SlBENITBS TBA.CHYCEBA.TOIDE8 nOV. 8 p. PI. IX, fig. 4. 

This species is represented by two large specimens from Tera G&dh (coll. Smith) 
whioh, though not complete, arc sufficiently well preserved to permit of a satisfactory 
diagnosis of their distinguishing features. The figured type-specimen is provided 
with its entire body-chambor and with a part of the mouth margin. 

Sirenitea trachyocratoidea differs from the rest of the species belonging to the 
group of S. aenticoai by its concentrated involution. Tho umbilicus is very 
narrow, narrower even than in S. Eortenaiee Mojs. or in S. Thereat<B Mojs. whioh 
otherwise show a distant affinity to our Himilayan form. 

The shell roaches considerable dimensions. The volutions embrace one 
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-another almost entirely and are higher thair broad. The siphonal ares is provided 
with a deep median excavation, which is bordered on eiiLer side by a row of external 
spines. The siphonal part passes gradually into the flanks, without intervention of 
any distinct demarcation. The umbilical margin is steeply rounded. There is no 
edge developed between the lateral parts and the high, perpendicular umbilical wall. 
The greatest transverse diameter is situated above the umbilioal margin within the 
lower portion of the lateral parts. 

The predominating element in the ornamentation of the oast are the strong and 
sharp ribs which, originating at the umbilioal margin run in a straight line, radi¬ 
ally, to the middle of the height of the sides, but in the upper portion of the flanks 
describe flat curves with their convexity turned forward. Primary ribs and short 
intercalated ribs, which are limited to the marginal region, alternate fairly regu¬ 
larly. Most of the ribs of both kinds bifurcate in the siphonal region, but 
some remain undivided. **This character reoalls the genus Trachycerae. 

Tubercles or spines are less strongly developed than the ribs. They are most 
conspicuous along a spiral row accompanying the row of marginal tubercles in 
which the bifurcation of the ribs takes place. Between this row and the umbilioal 
margin three more spiral rows of spines have been noticed. The innermost row is 
situated a little below the middle of the height of the lateral parts. The umbilical 
region is also absolutely free from tubercles. The external spines form a continuous 
row of edges, which rise obliquely above the general level of the siphonal part. 
A proper “ pig-tailed ” keel, however, as in many European species of the group, is 
not developed. 

In the vicinity of the aperture of the last volution the shell has boen partly 
preserved. Besides the broad and sharp stem-ribs, nutnorous thin and throad-liko 
ribs are noticed, which increase in number towards the marginal region and follow 
the direction of the stem-ribs. 

Near the aperture the body-chamber is slightly inflated and tubo-shaped. The 
peristome, as far as preserved, runs parallel to the direction of the ribs and on 
the external part is protracted anteriorly into a short lappet. 


Dimensions. 

Diameter of the shell . .oca. 180 nu 

„ „ „ umbilicus. 11 „ 

Height of the ( above the umbilioal suture .... 71 „ 

last volution l „ „ preoading whorl .... 40 „ 

Tbloknee* of tbe laet volution .. 44 „ 

Transverse diameter of the perletome .. 58 „ 


Sutures .—Not known. 

• « 

B. Group of Sirenites striatofalcati. . 

2. Sibknitbs sp. ind. ex. aff. 8. Kohanyi Mojs. PI. fig. 2. 

The figured fragment from Tora Gddli (coll. Smith), somewhat distorted by 
pressure, belongs to a species which is very nearly allied to Sirenites 
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Kohanyi v. Mojsisovics (Cephalopoden der Hallst&tter Kalko, AbhandL K. K. Gaol. 
Reichsanat VI, p. 746, Taf. CLXII, figs. 21—23) from the triassic HaUsfcatt- 
limestone of Aussee of middle oamio age. 

The last volution is vary narrow and strongly compressed. Its largest 
transverse diameter is 136 mm. its height 35 mm. measured along the partly 
broken-off aperture. Its lateral parts are gently and regularly arched and converge 
towards the narrow siphonal area, which consists of two crenulated external edges, 
enclosing a deeply excavated median depression. The umbilical region is very 
poorly preserved. 

The sculpture, consisting of flat, falciform ribs, agrees almost exactly with that 
of Sirenitea Kohanyi. The only subordinate details in which the two species differ, 
are-tho somewhat wider intercostal spaces and the character of the external cronu- 
latiou in the Him&layau form. In the latter a sharp edge is formed bordering the 
siphonal furrow, whereas in S. Kohanyi similar sharp edges arc only developed in 
adolescent stages of growth, but are replaced by broader, “ pig-tailed ” keels in the 
last volution. 

Apart from these no other features of distinction havo been noticed. 

Dimensiona. —Not measurable. 

Sutures .—Not known. 


C. Group of Sirenitea Pamphagua Dittm. 

* 

8. Sieenites Pamphagus Dittmar. PI. X, figs. 8 , 9. 

I860. Ammonite* Pamphagut A. v. Dittmar, tar Fauna der HalUtdtter Kalke, BeneoIce's Qoognott. 
P&leont. Beitrago I Bd., p. 872. Taf. XVI, fig*. 20—22. 

1893. Sirenitet Pamphagut E. v. Mojiiaovice, Die Cephalopoden der Hallatiitter Kalke Abhandl. K. K. 
(iool. Boichaanat., VI-2, p. 761, Taf. CLX, fig*. 4—8. 

190-1. Sirenitet Pamphagut Qemmellaro, I ccfalopodi del Trial luperiore della regione oocidentalo della 
Sicilia, p. 67, PI. XXIX, fig. 20. 

Three specimens from the Tropites-limestone of Kalapani (coll. Smith) admit 
in their shape and ornamentation of a dose comparison with Sirenitea Pamphagua 
from the Subbullatus beds of the Hallstatt-limestone. The specimen illustrated in 
fig. 9 may especially, according to my opinion, be safely identified with the 
European species. It only needs a comparison with fig. 7 on pi. CLX of the 
monograph of E. v. Mojsisovics to show the perfect agreement of the two examples 
in all their characters. I need scarcely mention that it was only after a careful 
examination of the Alpine type-specimon that I considered the specific identity of the 
Indian and European forms established. 

A special description of this specimen is hardly necessary, as I oould only 
repeat the diagnosis given by A. v. Dittmar and completed by E. v. Mojsisovics. It 
will be sufficient;to note some of its individual characters. 

The row of marginal tuberoles is distinctly developed at the beginning of the 
last volution but dies out gradually in the vicinity of the aperture. The lateral 
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tuberoles are united into an elevated spiral band. The entire surface is covered with 
fety numerous and delicate spiral lines, some of them slightly exceeding the rest in 
strength. The median depression in the external part is deeply excavated and 
bordered by crenulated “ pig-tailed ” keels. 

Dintentions .—The measurements of this specimen are almost absolutely identical 
with those of the Hallstatt typo. 

Diameter of the ■holl . 

„ ,i nmbilioui 
Height •% 

Thiokne*. j of th# U,t vo,uUon 

Sutures .—Not known. 

The second speoimen, illustrated in fig. 8, i9 of small size and tho correctness of 
its identification with Sirenitea Pamphagua is questionable. In its ornamentation 
it is true, it agrees very well with equal-sized examples of the Alpine species. The 
external tuberoles are not yet united into a continuous “ pig-tailed ” keel, but are 
well individualised. Marginal and umbilical tubercles arc distinctly developed, 
whorcas the spiral row of lateral tubercles is faintly marked, but the sharp 
genioulation of the lateral ribs corresponding to this spiral row is clearly exhibited. 

A difference between this specimen and European cxamplos of S. Pamphagua 
of equal dimensions is the proportion of height to thioknoss in the transverse 
section. In young individuals of 8 . Pamphagua the volutions are moro globose, 
whereas they are strongly compressed in my Indian specimen. In the sliapo of its 
transverse* section the latter is more similar to S. Agriodua v. Dittmar, but is dis¬ 
tinguished from it by its coarser ribbing. 

Its measurements are as follows :— 

Diameter of the (hell.. 22 5 mm. 

„ i, m umbilleae. 2'6 „ 

Height of the laat c above the umbilical suture. 12 „ 

volution t i, •• preceding whorl.S'5 „ 

Thiokuess of the last volution. 6'5 „ 

In my third specimen the lateral tuberoles are as strongly doveloped as the 
external and marginal ones, but the lateral ribs in tho region botween this spiral 
and the umbilioal margin are very faintly marked. This difference in the strength 
of ornamentation in tho lower and upper portions of the flanks is a character of dis¬ 
tinction betwoen that speoimen and the European Sirenitea Pamphagua. 

With the exception of the specimen illustrated in fig. 9, tho examples from 
Kalapani should therefore be roferred to Sirenitea Pamphagua only as of. 


83 mm. 
*5 „ 
18 „ 

0 , 


4. Sihenites Agrtodus v. Dittmar. PI. IX, fig. 0. 

1866. Ammonites Agriodus A. T. Dittmar, Zor Fauna der llallititter Kalke, Banocka'a Gaoguoat. Palmout. 

Boitrwgo, I. Bd., p. 378, Taf. XVI, fig*. 28-23. * 

1808 Sirsnites Agrtodus E. v. Mojiiaovic*. Die Cephalopoden dor Hallitiittar Kalke, Abhandl. K. K. Gaol. 
Raiehaauet.. Vl-2, p.762, Taf. CLX, fig*. 0-14. 
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• 5t 1 } 

The present Indian specimen from the Tropites-limeetone of (oolh 

Krafft) is an individual of large dimensions, provided with its body-chamber. 
The shape and ornamentation agree entirely with that of the shell in large-sized 
examples of Sirenitea Agriodua Dittm. from the Snbbullatus beds of the Hallstatt- 
limestone. There is the closest agreement with the full-grown specimen of the 
European type illustrated by E. v. Mojsisovios in PI. OLX, fig. 14. 

The volutions are very strongly compressed and bordered by flatly vaulted lateral 
parts. The umbilioal edge is well defined and sharply rounded. The deep umbi¬ 
licus is surrounded by a high and perpendicular wall. Towards the aperture of the 
last volution the umbilioal suture leaves the normal spiral, but the egression is 
not considerable. 

The ornamentation is very delicate. The lateral parts are oovered with very 
numerous falciform ribs and spiral strice. The spiral band corresponding to the row 
of lateral tubercles in young individuals is only a little more distinctly marked than 
the rest of the spiral stiiations. The marginal tubercles persist throughout the entire 
length of the luht volution, whereas the umbilical ones grow very faint and are 
obliterated in the vicinity of the aperture. The deep and narrow median excava¬ 
tion is bordered by delicately serrated external keels. 


Dimensions. 


Diameter of the obeli • • • • • 

„ „ „ umbilieue • # • 

Height of the lut ( above the umbilioal auture 
volution l „ „ preceding whorl . 

Thiokneai of the last volution . . • . * 


. 44 mm. 


6 

24 

17 

9-5 
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Sutures .—Not known in detail. Lobes and saddles apparently brachyphyllio. 


D. Group of Sirenitca Argonauts. 

5. Sirenites of. Argonaut.® Mojsisovios. PI. IX, fig. 8. 

1670. Traekficeras Argonaut* E. v. Mojoiiovice, Beitrrge Zur Kenntniaa der Cephalopodenfauna der 
ooDMohen Gruppe, Jahrb. K. K. Geo), KeichMnet., p. 107, Taf. V, fig. 1. 

1869. Sirenitet Argonaut* E. v. Mojuisovioe, Die Cepbalopoden dor Hallat&tter Koike. Abbandl. K. K. 
Geol. Reich** not., VI-2, p. 766, Taf. CLVI, fig. 2. 

The type-specimen of Sirenitea Argonaut <b illustrated by E. v. Mojsisovios 
from the Alpine Poetsobonkalk of upper noric (sevatic) age is a cast of very large 
size and provided with its body-ohambor. My Him&layan example from the Tropites- 
limestone of Tera Gddh (coll. Smith) is a small individual and entirely ohambered. 
The'difficulty of identifying specimens of such different dimensions induoes me to 
refer my' Himalayan specimen to S. Argonauts only as cf., notwithstanding the 
close agreement of their involution and soulpture. 

My specimen is high-mouthed, strongly involute and narrowly umbilicated. 
The urabilious is deep and funnel-shaped. In the transverse section there is no 
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complete agreement with the Alpine type-specimen. In the latter the flanks arc 
perfectly flat and barely converge from the umbilical towards the external margin. 
In my Indian shell the greatest transverse diameter coincides with the umbilical 
region and is situated a short distanoc abovo the umbilical margin. Prom this 
point the lateral parts converge distinctly towards the siphonal area. But this 
difference is not essential and results from the different stages of growth of the two 
examples, the lateral parts being always vaulted in young individuals of Sirenitea 
and turning flat only in later stages of development. 

The complicated sculpture is exaotly of the same pattern ns in Si renit €8 
Argonautee. The ribs are soparatod by wide intercostal spaces, straight in the 
lower region of the flanks, and slightly falciform in tho upper. Intercalated ribs 
occur frequently but not regularly. 

The first distinctly marked spiral row of tubercles corresponds to tho termina¬ 
tions of the lower, straight portion of the ribs. Between this row and the spiral row 
of oxternal tuborcles fivo lateral and marginal row's are dovcloped, exactly as in the 
European S. Argonautce. The two marginal rows aro situated very close to oach 
other. The bifurcation of tho ribs in the siphonal region of the shell takes place at 
the inner row of marginal tubercles. The external tubercles are produced obliquoly 
to the direction of tho deep median furrow. 

Dimensions. 

Diameter of the shell .... 

„ nmbilious 

Height of the last (above the umbilioaf suture 
volution preceding whorl 

ThiokneM of tho Inst volution . 

Sutures .—Not known. 


0. Sirenites sp. ind. ox. aff. S. Argonauts Mojs. PI. IX, fig. 7. 

An incomplete fragment from the Tropitcs-limestone of Tera Gridh (coll- KrafTt) 
consists of one-half a volution apparently belonging to the body-chamber. In its 
size and involution it agrees perfectly with the type-specimen of S. Argonaut cb 
v. Mojsisovics but differs from it in the following characters. 

The transverse section is more strongly compressed, a transverse diameter of 20 
mm. corresponding to a height of 47 mm. near the aporture of the volution. The 
ribs are more numerous and separated by intercostal spaces of equal width. There 
is no external row of marginal tubercles outside the spiral row, in which the bifurCa-^ 
tion of external ribs occurs. The straight jjortion of the ribs in the lower region of 
the flanks is less strongly developed, but adorned with two spiral rows of distinctly 
marked spines. * * 

In the number of ribs and in the presenoe of nine distinctly marked rows of 
tuberoles this fragment agrees with the specimen from the Poetsohenkalk, which has 

K 


41 nun. 

4 

23 

H „ 
15 
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boon described and illustrated as Sirtnite* ep. ind. ew off. S. Argonaut a l>y E. v. 
Mojaisorios (Dio Cephalopoden der Hallst&tter Kalke, Abhandl. K. K. Geol. Reiohs* 
anst., VI-2, p. 766, Taf. CLVI, fig. 7). To this Alpine species it is certainly most 
nearly allied. The only difference consists in tlio irregular arrangement of simple 
and bifurcating ribs in the Indian form, whoreas in the European species all the ribs 
bifurcate regularly in the middle of the height of the lateral parts. 

Dimension *,—!!*ot measurable. 

Sutures .—Not known. 


7. Siebnites Akgonal-tjjformis nov. sp. PI. X, fig. 1. 

This species is represented in the Himalayan collection by a single, incomplete 
hut well preserved specimen from the Tropites-limestone of Tera Grtdh (coll. Smith). 
It is very nearly allied to Sirenite* Argonauta Mojs., but in some of its oharaotors 
also approaches S. Diana v Mojsisovics (Cephalopoden der Uallstiltter Kalke, 
Abhandl. K. K. Geol. ltcichsansl., Vl-2, p. 767, Taf. CLVI, figs. 4, 6). 

The volutions arc moderately thiok, though considerably higher than broad. 
The greatest transverse diameter is situated above tho regularly rounded off umbi¬ 
lical margin. The lateral parts are flatly arched and converge gradually towards 
tho broadly vaulted siphonal part. The umbilicus is very small. From the rounded 
umbilical margin the umbilical wall slopos down to the umbilical suture iu a 
steeply bent curve. 1 bus in its shape and involution the present species strongly 
recalls 5. Diana. 

In tho ornamentation of the shell the affinities to S. Diana are less close than 
to <S. Argonauta. The number of ribs is larger than in those two European species. 
Another feature of distinction is the irregular alternation of stronger and weaker 
ribs. Tho ribs of the first class are always primary ribs or stem-ribs, which origi¬ 
nate near the umbilical margin. The majority of woakor ribs are intercalated. 
Ribs of both classes frequently bifurcate in tho vicinity of the third spiral row 
of lateral tubercles. This tim'd spiral row consists of stout, coarse tubercles which 
arc, however, not developed on every rib. The spines of tho two next inner 
rows following in tho diroction of the umbilicus are less strongly marked. Out¬ 
side the third row two more lateral rows of spines and two marginal rows follow. 

The marginal rows stand very closely to each other. It is the outer, not 
the inner row, in which the bifurcation of external ribs is notioed. In this 
character tho present species recalls Sir miles Diana, whereas in the other details 
of ornamentation it is more similar to S. Argonauta. The two spiral rows of mar¬ 
ginal tubercles are more strongly developed than the lateral rows, especially so in tho 
vicinity of the aperture. Tho external tubercles are smaller, but produced obliquely 
to tho diroction of tho deep hut narrow median furrow. 

The marginal tubercles ure circular at their base. The tubercles of the two 
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following lateral rows are spirally elongated. * The number of marginal tubercles is 
exactly one-half the number of external ones. 


Dimension*. 


Diameter of tbe tliell . .65 turn. 

• „ „ ... 

Height of the hut C above the nmbilieal suture.82 „ 

volution t „ „ preceding whorl . . . 20 „ 

Thiekueee of tbe last volution.25 „ 


Sutures.— Not known. 


8. Sirbnites of. Dun.® Mojsisovics. n. X, fig. 3. 

1898. Sirtnitet Diana K. v. Mo.'e'sovlw, D'e Cepbalopodon der liallstulter Kalkc, Abliandl. K. K. Geol. 
j0 Helchsaust., VIS, p. 767, Taf. CLVI, figs. 4. G. 

Among three specimens from Tera Gddh (coll. Smith) the figured example is 
almost complete and provided with its body-chamber, to which three-quarters of the 
last volution belong. Its direct idontity with Sirenites Diana: from the noric 
Hallstatt-limestone of the Somraoraukogel is doubtful, on acoount of somo insigni¬ 
ficant differences in subordinate details. It is for this renfion that 1 have referred 
it to that European spobies only as qf. It is certainly related to it most closely. 

In its shape and involution the figured specimen agrees with Sirenites Diana, 
but its transverse section is more high-mouthed, the proportion of height to width 
in the aperture being 30: 17 (44: 29 in Diana'). The siphonal area is 
sharply rounded and provided with a deeply excavated, angular median furrow. 
The umbilical margin is rounded but forms a distinct demarcation between the 
lateral pans and the steep umbilical wall. E. v. Mojsisovics describes the latter as 
“ sloping gently down to the umbilical suture.” But this is not the case iu his type- 
speeirnen from Hallstatt, whioh has a high and perpendicular umbilical wall iu the 
last volution, as is also clearly seen from his illustration in fig. 4ft. 

The surface is oovered with faloilorm, flat and broad ribs, separated by narrow 
intercostal spaces. This pattern of ornamentation imparts to the shell an aspect 
very different from S. Argonautee and its allies. It is this pattern of sculpture 
which characterises Sirenites Diana and 5. Euyhrosyucc Mojs. 

Most of the sigmoidal ribs are diohotomous. Bifurcation or intercalation of 
lateral ribs occurs only in the middle of the height of the flanks. Tho bifurcation of 
the external ribs occurs in spirally elongated marginal tubercles. Frequently two 
elongated prominences follow each other very closely, but tbe outer marginal spiral 
is not complete and is faintly developed. The number of extcrnul tubercle^ is nfloro 
than twice as great as that of marginal ones. The external tuborclos stand 
very close to each other and are interrupted by narrow breaches, thus forming 
a sort of crenulated “ pig-tailed ” keel, whioh borders the median furrow on either 
side. 

Thero aro six rows of latoral tubercles, as in the variety of Sirenites Dianas 
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illustrated in fig. G by E. von MojsisoVios. The two innermost spiral rows are less 
distinctly developed than tho third row. In the marginal and topmost lateral rows 
the tuborcles aro spirally elongated, whereas their base is circular in tho other 
rows. 


Dimensions. 


Diameter of the aliel] ..55 mm. 

n ti .1 nmbiliou*.6 „ 

Height of the t above the umbilical sntnre.SO „ 

hut rotation C „ „ preoeding whorl.20 „ 

Thiokneiiof tho last rolutlon .. 17 ,, 

, Sutures. —As far as known to mo, very similar to those of S. Achillia 
v. Mojsisovios (1. c., p. 708, Taf. CLYI, fig. 3c). Siphonal lobe not entirely accessible 
to examination, but shorter than tho principal lateral lobe, which is provided with 
deep digital ions at its base. Principal saddles pyramidal and doliojjpphyllio. 
Second lateral saddle low and braohyphyllic and followed by a long umbilical lobo, 
the small dcnticulations ©f which represent rudimontary auxiliary lobos and saddles. 

Remarks. —As to this spocimon, one might, on account of its outward similarity 
to Sircnites Diana: and S. Euphrosymc v. Mojsisovios (1. c., p. 768, Taf. CLYI, 
fig. 5), bo in doubt to which of those two very closely allied species it ought to bo 
referred. T have given the preference to a provisional identification with S. Diana:, 
notwithstanding tho more compr<*s9(xl shape of its transverse section, because my 
Indian specimen has I lie two inner rows of lateral tubercles less distinctly developed 
than the third row, whereon these two rows arc veiy strongly marked in 
Euphrosynec. The rounded character of the majority of tho lateral tubercles, in 
the specimen hero described, is also a feature in which it agrees hotter with S. 
Diana: than with S. Euphrosynec. 


9. Hirenites EVyE Mojsisovics. PI. IX, fig. 5. 

1803. Siren if < * Bon v. Moi'iniir'icx, Die Oplialopolen dor IlallaUttnr Ktilke, Ablmndl. K. K. Urol. 

Boioluanut., VI-2, p. 700, Taf. CLYI, figa. 8, 9. 

fho figured spocimon, by which this specias is ropresonted iu the Himdlayan 
collection from the Tropitcs-limestono of Tera Gddh, docs not deviate in the slightoat 
degree from the type-specimen of Sircnites Eva:, which has been described and 
illustrated by E. v. Mojsisovios. .The absolute agreement of tho two equally-sized 
specimens justifies their direct identification, on which I should perhaps not have 
ventured without a personal examination of the Hallstatt type, the details of its 
complicated ornamentation having not been reproduced satisfactorily in tho illustra¬ 
tion on PI. CLVI, fig. 8a of E. v. Mojsisovios’ memoir. 

It «s especially the raoro prominent character of tho sickle-shaped portion of the 
lateral ribs in the marginal region, which is clearly markod in the Indian and 
European shells, but is not shown to its full extent in tho illustration quoted above. 
Tho two marginal rows of tuborcles aro obliquely elongated in the direction of the 
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Tibs and stand so closely together that their character of tuborolos is lost, and the 
marginal portions of tho ribs aro, as a wholo, raised aboro their general level. 

There are altogether seven spiral rows of tubercles besides tho external ones 
which are united into crenulated “ pig-tailed ” keels. 

Dimensions. 

Diamoter of tho shell.SI mm. 

„ M H umbilicus.2'6 „ 

Height of tho f above the ambilioal suture . ..IS „ 

lt'l volution \ „ „ prsceiliug whorl.14. „ 

Thioknoss of the last volution.( 1*5 „ 

The dimensions of tho Indian and European spccimons are absolutely identical. 
In the description given by E. v. Mojsisovios tho length of the diameter is indicated 
as 37 mm., but this is a mistake, as can bo seen from a glance nt his illustration. 

Sutures. —Tho sutures of tho Alpiuo type-specimen from the white llallstatt- 
limestonc of tho Lending of lower norio ago were not known to E. v. Mojsisovios. 
In my Indian shell tho sutural lino is distinctly marked, tlie specimen consisting of 
air-chambers only. It is similar to that of Sirenifas Hogans v. Mojsisovios from the 
Haloritos-limestone of tho Hambnuag range. 

Tho sijdional lobo is narrower than in S. ologans,' but its details are not. access¬ 
ible to observation. Tho lateral lobes terminate in deep digitations. The siphonal 
saddle surpasses the principal lateral saddle considerably in height. II is bipartite, 
an accessory branch being developed on its external margin. Its doliehophyllic 
development has not yet readied the leptophyllic stage as in S rlogans. 

The sooond lateral saddle is small and braehyphyllic. It is united with the 
following auxiliary series into a Rort of umbilical loin*, the (dements of which appear 
as narrow denticles only. 

Remarks. —With Sireuites Richleri v. Mojsisovios (l’nhnont. Tndioa, ser. XV, 
Him&l. Foss., Vol. Ill, Pt. 1, p. 9t, FI. XVII, fig. 10) from the llaloritos 
limestone of the Bambanag range—a species very closely allied to S. Brat —my 
specimen from Torn Gddh cannot bo identified on account of its more numerous 
and delicate ribs and of tho smaller number of spiral rows of tubercle*. 


10. SlRENITES ALIXIS 110V. sp. PI. X, fig. 5. 

This species is reprinted in Smith’s collections from the Tropilcs-limostono of 
Tcra Gddh by an almost complete specimen of largo size, the surface of which, 
howevor, has been partly injured by weathering. 

In its general shape, dimensions and involution, it closely agrees with Siremtes 
Stachei v. Mojsisovios (Die Cephalopoden der TIallstutter Koike, Abhamll. K. K*. 
Gool. Rcichsanst., VI-2, p. 770, Taf. CLVII, fig. 8). The high-mouthed, strongly 
compressed and narrowly umbilioated shell possesses moderately curyed lateral parts. 
The groatest transverse diameter is situated below the middle of the height of tho 
flanks. Frouv this spot the [lateral parts Blope gently and regularly towards the 
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siphonal part and umbilical margin The siphons! part w formed by two low ‘ 
and orenulatod “ pig-tailed M keels, enclosing the narrow median furrow. The um¬ 
bilical margin is rounded and separated from the umbilical suture by a low but 

sleep wall. 

This species is oliiefly distinguished by the remarkable change its ornamentation 
undergoes in the last volution. At the beginning of the latter the ornamentation 
strongly recalls Sirenitea elegana Mojsisovios (Palroontologia Indica ser. XV, 
Himdl. Foss., Vol. Ill, Pt. 1, p. 93, PI. XVII, figs. 8, 9), from the Halorites- 
limestonc of the Bambanag range, consisting, as it does, of numerous and delioate 
sigmoidal ribs and a large number of spiral rows of tubercles. There is, however, 
one remarkable difference between the sculpture of S. elegana and 5- Alixia. 
In" Sirenitea elegana “the ribs have on the flanks a strong concavity towards 
the anterior, succeeded by a not inconsiderable backward ourvature on the outer 
part of tliu sides.” This backward-turned ourvature in the marginal parts of the 
ribs, which is especially conspicuous in the fragment illustrated in fig. 9 by 
E. v. Mojsisovios, is absent in S. Alixia, which in the shape of the ribs agrees more 
closely with S. Eete Mojs. 

More than one-half of the last volution belongs to tho body-chamber. Hero 
I he sigmoidal ribs become less close and thinner, whereas the width of tho oorre- 
sponding intercostal spaces increases. Near the aperture tho ribs are rcplacod by 
thin and thread-like stria), which are adorned by small, circular tuboroles. The 
marginal parts of the ribs, whioh in the chambered portion of the shell are promi¬ 
nent and elevated above the general level, are gradually weakened in strength. 
Of ten or eleven spiral rows of tubercles, which are countod at the posterior termina¬ 
tion of the last whorl, not more than five persist throughout the entire length of 
this volution. 

The change in the ornamentation of the shell in the lost volution is very 
remarkable and unparalleled by any of the eongonorio spooies. Whoroas the 
chambered portion nearly approaches Sirenitea Evcc or S. elegana , the body- 
chamber part recalls S. Vrcdenburgi, whioh is distinguished by tho presence of 
very delicate, thread-like, falciform ribs throughout the entire longth of its last 
volution. 

Dimensions. 

Diainvtvr of the »-hfl!.UO mm. 

„ „ „ ninbllicui.5 „ 

Height of the, „l>ovo tho urabiiiml nature.49 „ 

last volution I „ „ pieoeding.whorl.31 

Tbirkneie of tho laet volution . . . . . . . . . 28 „ 

Sutures .—I have not succeeded in developing the entire sutural lino of the 
present specimen, but its most intorosting part, namoly, the external one, has beon 
faid bartj. 

The siphonal lobo is short, considerably shorter than tho principal lateral lobe 
and moderately .broad. It is provided with a low and narrow median prominence 
and is divided in each of its lialvcs into two points by a small dontiolo, exactly as in 
S. elegana » 
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The principal lateral lobe is the deepest. 4t is provided with elongated indents - 
turns ahd terminates In two digitations of equal length. The most interesting 
eloment pf the sutural line is tho siphonal saddle, whose dentioulation has reached 
the dolichopbyllio stage. Tho outer branch, whioli in S. elgatut is separated from 
the main mass of the saddlo by a deeply penetrating sooondory lobe, is still more 
strongly individualised a ad assumes the oharacter of a true adventitious saddle. 
The stems of the adventitious and of the true siphonal saddles are pyramidal but 
less slender and with a broader base than in S. elegant . 

Beyond the inner margin of the principal lateral lobe nothing of the sutural 
line is known to mo. 

• 

11. SlRVNITKS V KEDKNBOBGI nOV. 8p. PI. IX, t»g. 9. 

This species represents an isolated type of Sirenitei, being distinguished from 
the congeneric forms by its very delicate ornamentation, the ribs lining thin and 
thread-like and adorned with small, transversoly elongated tubercles. 

The specimen figured from the Tropites limestone of Kalnpani (coll. KraflFt) 
is a full-grown individual, provided with its body-chamber. It is very strongly 
compressed, high-mouthed and possesses a very narrow umbilicus, which is hor- 
dorod by a low umbilical wall. The lateral parts are very gently and regularly 
arched. The narrow siphonal part is borderod by two external keels, which are 
orenuiated and pig-tailed (plaited) and enclose a low median furrow. 

Tho lateral parts are smooth at the beginning of the last volution. On the body ’ 
chamber the flanks exhibit very low and delicate falciform folds, separated 
by wide intercostal spaces. Each fold hears from eight to ten delicate tubercles, 
which are produced radially in the direction of the ribs. These tubercles conse¬ 
quently do not assume the character of a longitudinal or spiral element of sculpture 
as in the majority of congeneric species. 

The marginal row of tubercles has tho appearauoo of a low, plaited band of 
prominences, as in Sircnites Stachei v. Alojsisovics (Die Cophalopodon der 
Hallstiitter Kalke, Abliaudl. K. K. Qeol. Keichsanst., VI-2, p. 770, Taf. CLVII, 
fig. 8). 

Dimensions. 


Diameter of the aboil .... 

„ » ■> umbilicus 

• • 

• 

• 

. 70 mm 
. 26 „ 

Height of the r above the umbilical ealure. 
l*it volution, i „ ,, ^recoding whorl. 

• • 

e 

• 

. <>8'5 „ 

• e 

• 


. 23 „ 

Thiokueee of the lest volution 

e • 


• 

. 1» 


Sutures .—Not known. 

12. SiaBNJTns sp. ind. ex aff. Viiedknbukgi Dion. PI. X, fig. 4. 

The figured fragmont of a body-chamber from Lilintlii (coll. Kraift) shows a 
great resemblance in shape and sculpture to Sirenites Vredeuburgi and points 
to a species closely related to it. -> 

The transverse section was, probably, loss strongly compressed, though the 
fragmentary q£ate of the specimen does not allow exact measurements. The 
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: * * * 

siphonal aroa is considerably broader'and the umbiftous somewhat wider than in 
S. Vredenburgi. ' * 

There aro six spiral rows o£ lateral tubcrolos and a double row of, marginal 
tubercles present. Tlio external marginal tuberolos stand. outside ^the spiral, of 
bifurcation of the external ribs. They arc produced longitudinally, whereas all 
tlio other tubercles aro elongated in the direction of the# very delioato and thread¬ 
like sigmoidal ribs. 

The crenulated, “ pig-tailed ” external keels are broad, but very Jow. 

Dimensions,— Not measurable. 
futures. —Not known. 


Subgenus: Aka*ihbkitb& Mojsisovics. 

1. Anasikknites cf. Menelaus v. Mojsisovics. PI. X, fig. 10. 

18U1 Anmirenife* Mrndaut E v. Mo]8ibovioh, Dip Ce| hnlopoden dpr Hollitattoi Kalien, Abhandl. E. E. 
(iiol. lleipltaanst, VI-2, p 770, Taf CL, flg C. 

A fragment from tho Tropites-limostone of Kalapani (coll. Smith) is roferable 
to this European specios from tho Suhbullatus beds of tho Salzkammergut. 
On nccount of tho fragmentary character of the specimen it is not possible to 
venture on a direct identification. 

Tho shape, size and sculpture agree in all essential points apparently with 
Anasirenitcs Menelaus. This is one of the most conspicuous specios of tho subgenUs 
and is easily distinguished from all the rest of the eongonerie forms by tho abseueo 
of marginal and external tubercles, which are replaced by longitudinal keels. 
This leaturo is clearly seen in my fragmont, which is provided witli sharp 
external kcols and marginal edges. 

The lateral parts aro,very flatly vaultod and separated from the highly rounded 
si phonal part by steep marginal edges. Tho narrow umbilicus is surrounded by 
a high ami stoop wall. 

The sculpture is but very faintly developed. At first glance tho lateral 
parts appear to be smooth. It is only after a caretul examination that numerous and 
delicate, falciform striae are noticed on tbo cast of the posterior portion of the 
fragment. Tho antorior part of the last volution has been injured by weathering 
and does not show any truce of ornamentation. 

Dimension *.—Not measurable. 

Sutures —Not known. 


2. ANA8IRKNITES 0 BEEN I 110V. Bp. PI. X, fig. 7. 

In the Himalayan collection this species is represented by a single but nearly 
oomplete specimen from tho Tropitee-limcstone of Kalapani (coll. Smith). It may be 
compared witli Auasirenites Briseis v. Mojsisovios (Die Cephalopoden der Hal- 
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pfciettSt Kalke, Abhandl. K. K. Geol. ReicfisanM. VI-2, p. 776, Taf. OLX, fig. 15) 
4 nd (I. c., p. 780, Taf. CLXII, fig. 1) but must bo 

rtf erred to a" sew species on account of differences in its soulpture and suturos. 

, Theapebimeil is provided with its body-oliamber, to whioh moro than one* 
half of the last*volution belongs. 

The volutions are bi§h-mouthed, very strongly compressed and increase rather 
rapidly in height. Tlie largest transverse diameter is situated below the middle of 
their height. The lateral parts aro flatly arched and oonvergo gradually towards 
the narrow siphonal area* The median furrow is deeply excavated and bordered by 
high and sharp external kepis. The keols arc faintly oronulatod at the beginning of 
the last volution but hpoomo perfectly smooth in later stages of growth. Marginal 
edges or spiral bands arc entirely absent. * 

The umbilicus is deep and surrounded by.a steep wall, whioh is separated from 
thb flanks by a flatly rounded umbilical margin. 

■ The ornamentation of tho shell is characterised by the absonco of tuberclos. 
In tho middle of tho flanks a continuous Bpiral band may ho considered as an 
equivalent of lateral tubercles in Anasirenites Briseis. Bosidcs this slightly 
• elevated spiral band, numerous but very delicate spiral lines have been noticed, 
especially in the lower region of the lateral parts, where the transverse ribs 
are moro faintly markod. 

The principal olomenta of sculpture arc numerous, sigmoidal ribs, which 
originate in pairs or even in bundles near tho umbilical margin. They 
run straight as far as the lateral spiral band in tho middle of the flanks but 
desoribe a very flat ourve in the upper portion of the shell with its concavity 
turned forward. In the meantime they ineroase considerably in strength and width, 
exactly as in A. Aristotelis v. MojBisovics from tho none Hallstatt-limestone of 
.tho Sommeraukogel. Tho chiof difference in tho soulpture of those two species is the 
greater number and tho much more delicato character of the ribs in the EMm&layan 
form, especially in the lower region of the shell. 

In the vicinity of the aperturo a large number of transvorso ribs aro obliterated 
completely in the lower portion of the flanks. Tho few remaining ribs aro 
separated by wide intercostal spaces, as in tho speoimon of 5. Agriodm Dittmar 
illustrated by E. v. Mojsisovios on PI. CLX, fig. 14, of his monograph. 

In tho regular distribution of tho sigmoidal ribs along the upper portion of 
the flanks no interruption has been noticed. 

Dimensions. 

Diameter of the shell.fi(i mm. 

» „ „ umbilicus.8'6 „ , 

Height of the f nbote tho nmbilioal hutuio.37 „ * • 

‘ last volution l „ „ preoe ling whorl.2J „ • 

Thickness of the laat volution.. • • .12 5,. 

Sutures.—* Tho sutural lino shows a remarkable similar*! y to that of 
Sirenites AchilUs v. Mojsisovios (1. c., PI. CLVI, fig. 3c). It diffors from that o 
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Anaairenites Ariatotelia by tho absence of a large secondary branchjn the 
external margin of the siphonal saddle. Tho principal lateral lobe is the deepest- 
Lobes providod with elongated dictations. Main saddles broad, pyramidal and 
doliehophylllc. Second lateral saddle brachyphyllic and united with tho auxiliary 
series into a long suspensive lobe. 


Section: Disticiiitea. 


Genus: DiSTicnirES Mojsisovios. 

Tlu* genus Diatichitea is rather richly represented in tho fauna of tho 
Tropiti'K-limestonc of Byans. As in the fauna of tho Alpine Hallstatt 
bods two groups may be distinguished, tho groups of Diatichitea megacanlhi and 
of Diatichites comprcaai. To the first group strongly sculptured spocios with wide 
umbilici belong, wlieroas in tho second delicately ornamented typos with narrow 
umbilici predominate. 

Of eleven species altogether not less than seven belong to the group of 
D. megacuvthi. This is even a larger number of species than has hitherto been 
made known from the upper Trias of the Eastern Alps. 


A. Group of Diatichitea Megacanlhi. 

1. Distichites nov. sp. ind. aff. megacanihi Mojs. PI. I, fig. 3. 

The figured fragment of a body-chambor is partly distorted by compression 
and its inner volutions have been entirely destroyed. 13ut the sculpture has been 
sufficiently woll preserved to allow tho close affinities of the present spocios to 
Diatichitea megacunthua v. Mojsisovios (Cophalopodcn dor Hallstiiter Kalke, 
Abhandl. K. K. Gcol. Reichsanst., VI-2, p. 598, Taf. CXLVT, fig. 4) to be 
recognised with full oortainty. 

The shape of the outer volution of this fragment points to a spocies with very 
slowly increasing whorls and with a widely open<*d umbilicus. It is impossible 
1o stole to what extent tlu; volutions originally overlapped oacli other. 

The cross-section is strongly oompressod, especially so near the anterior end of 
the body-chamber. The diameter of tho umbilicus must havo surpassed the height 
of tho last volution considerably. 3n both these characters our specios differs from 
Diatichitea megacunthua. 

The lateral parts are flat and pass vory gradually and regularly into the rounded 
siplional area, but are separated from tho steop and comparatively high umbilical 
wall by a distinctly marked edge. This odge is ornamented with numerous but 
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irregularly arranged spines,' which do not fallow each other at equal distances. 
Especially near the anterior end of the fragment they are set more olosely and at 
the same time slightly diminish in strength, from these umbilical spines flat and 
broad ribs originate, -vrhioh in the Ticinity of the marginal region are raised into 
large tubercles. These marginal tubercles arc tho most remarkable element of 
sculpture. 

The majority of the flat ribs connecting the umbilical and marginal tuborolos 
are not simple but divided into two or three ribs, which run parallel but are 
again united by tho big marginal tuboroles, which play tho part of parabolic oars 
in other Triassio genora, for instance in Sibirites or in Ceratitcs geminati. Occa¬ 
sionally even two ribs, originating from two distinct umbilical spines, arc fused 
into ouer single marginal tubercle. v 

The arrangement of the marginal tubercles is not so regular as in 
D. megacanthu8 . Sometimes there is :i tuborclo of smaller size intercalated 
between two large ones, which arc disposed at a greater distance from each other 
than the rest. All the marginal tubercles aro connected by a spiral band, which 
in some places is accompanied by subordinate spiral lines. 

Outside this spiral band the strongly vaulted siphonal part is covered with 
numerous strong ribs which aro directed obliquoly forward towards tho 
siphonal keel-furrows. The external ribs originating from tho marginal tuborolos 
are, os a rule, strongor and broader than tho intratuhcrcular ribs, and are frequently 
divided into two parallel oostco. The majority of tho intratuhcrcular ribs is 
not continued beyond the spiral band, which connects the marginal tubercles. * 
This pattern of sculpture strongly resembles tho ornamentation of DMichites 
megacanthus. 

The external ribs meet the edge of the keel-furrows at a very small angle. The 
koel-furrow s aro accompanied by two keels bordoring a deeply excavatod modiau 
depression, with a regularly rounded base. The keels are high and sharp, not 
low and broad as in D. megacanthus. 


Diameter of the shell 

„ „ „ umbilicus 


Height , 
Thickness ) ot 


the last volution 


Dimensions. 


{ 


120 mm. 
60 „ 


27 


Sutures .—Tho sutures of this species aro not known to me, no fragment of the 
ohambered inner volutions having been preserved. 

Remarks .—Although this species is but imperfectly known, its close resem¬ 
blance to Distichites megacanthus from tho laoic (lower none) limestone of the 
Sommeraukogcl near Hallstatt is obvious. There is another fragment of Viutichilcs 
from Tera G&dh in the Indian collection, whioh points to a second species, perhaps 
still more nearly allied to D. megacanthus. But it is a fragment not suitable for 
illustration and too unsatisfactorily preserved to admit of a more* decided opinion 
as to its agreement with, or deviation from, the European type. 

o £ 
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The specimen here described as collected by F. H. Smith in the Tropites- 
limcstono of Lilinthi. 


2. Distichitbs 8oz<iiA6ii nor. sp. PI. I, fig. 1. 

This species is represented in Smith’s collection from Tera G&dh by a small 
number of specimens provided both with chambered inner volutions and body- 
chambers. The type-specimen is a well-preserved cast, with fragments of the 
Bhclly substanor adhering to the siphonal part. 

In its general shape and involution this species exhibits a great resemblance to 
Distichitcs megacanthus Mojsisovios (1. o., p. 598, Taf. CXLVI, fig. 4). Its 
volitions increase moro rapidly than in the preceding specios from the Tropitos- 
limcstone of Lilinthi. Its lateral parts are more regularly rounded and its umbilicus 
is a little less widely opened. The external keels are broadly rounded, low and 
smooth. The median depression is considerably deepor than the two keel-furrows, 
which are but indistinctly developed. 

The most important character of this spccios is the rcmarkablo variation, which 
its sculpture undergoes on the body-chambor of full-grown individuals. 

The morphological agreement of the innor volutions with Distichitcs megacan - 
thus or D. celticus is extraordinarily great. The lateral parts of the inner whorls 
are covered with strong, straight ribs connecting the umbilical tuberclos and 
marginal spines. The marginal spines are well developed and adpressed to the 
high, perpendicular wall of the following whorl, being arranged exactly along the 
spiral of involution. Tho only distinguishing feature between young individuals of 
this species and D. megacanthus or D. celticus of equal size is the character of tho 
lateral ribs, which are not simple but divided into two parallel costo. 

Near the beginning of the body-chamber the sculpture undergoes a very 
remarkable variation. The umbilical tubercles continue for some distance, but 
diminish in strength and are disposed rather irregularly. The marginal tuborclos 
disappmr completely and are replaced by produced elevations of the lateral ribs, 
which become more densely crowded and sharp, recalling the ornamentation 
which is so frequently mot with in Indian representatives of the group of Ceratite 
circumplicati. T1\ub the remarkable difference betwoon the ribs along both sides of 
tho marginal spiral band in D. megacanthus and D. celticus is entirely absent, nearly 
all the ribs, which originate noar the siphonal keel-furrows, being continued across 
the lateral parts of the sholl as far as tho umbilical edge. 

In the development of falciform ribs on the body-chamber the species approaches 
D. Uarpalos v. Littniar. In the group of Distichites conipressi such falciform ribs 
arc a very common pattern of sculpture. 

. Dimensions. 


Diamotei of tho alifll .... 

• 

• • 

• 

• 

. 110 

„ t „ umbilicus . . 

• 

• • 

• 

• 

. 40 

Height of the r above the umbilical gut are . 
last volution ( „ Jirecoding whorl . 

• 

• • 

• 

• 

. it 

• 

• • 

• 

• 

. 41 

Thickness of tho luat volution . . 

• 

• • 

• 

• 

. 29 
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Sutures .—Among the European representatives of the group of Distichites 
megacanthi thore is only one species, Dislichites Atropus v. Bittmar, the sutures of 
which have been figured by E. v. Mojsisovics (1. o. Taf. CXJjVI, fig. 3c). It is a 
very small spooies and its brachiphyllio sutural line exhibits but a slight resemblance 
to that of the present form. 

For a closer comparison the sutural linos of several species of the group of 
JDiatichitee comprem must be taken into consideration. Among them Diitichites 
Loidli v. Mojsisovics (1. o. Taf. CXLIX, fig. 2) very nearly approaches D. Sollarii 
as rogards its sutures. 

The siphonal lobe is shorter than the principal lateral lobe, and is divided by a 
high and broad median prominence, reaching across the two oxtemal keels and keel- 
furrows. This median prominenoo shows a triphyllic termination, the broader 
central lappet being bordered by two outer phylla, corresponding to tin* external 
keels. This is exactly the character of the siphonal prominence, as it has been 
illustrated in Distichites Wulfeni (1. c. Taf. OLI, fig. lc) by E. v. Mojsisovics. 
But in all the rest of the characters the sutural line of our species differs from that 
of D. Wulfeni and agrees in general with the sutures of D. Loidli. 

Each wing of the siphonal lobe and the princijial lateral lobe are divided at their 
base into two diverging points. The Becond lateral lobe is shorter than the 
siphonal lobe and not bipartite. The saddles are less slondor than in Listichites 
Loidli, but providod with doliohophyllic branches. The siphonal saddle is consider¬ 
ably higher than the principal latoral saddle. The second lateral saddle is low and 
probably bipartite. 

I have not succeeded in examining the auxiliary series, which must, however, 
consist of very few and small elements only, since the second lateral saddle touohos 
the umbilical edge. 

3. Disticiiitbs Falconeri nov. sp. PI. I, fig. 2. 

Of this species one single specimen only from the Tropilos-limcstone of Tera 
Gddh (coll. Smith) is available for examination. It consists of the innor volutions, 
which have boon almost entiroly proserved, and of a fragmont of the body-chamber, 
which, although imperfect, permits a satisfactory reconstruction of the complete 
specimon. 

In its genoral shape and involution the present spocies rcsomblcs Distichites 
Minos v. Mojsisovics (Die Cephalopoden dor Hallstiittor Kalke, Ahhandl. K. K. 
Geol. Reichsanst., VI-2, p. G02, Taf. CXLVII, fig. 5), but is distinguished from it 
as well a9 from all the rest of tho congeneric species of the group of J>. megacanthi 
by its vory strongly developed sculpture, whioh persists in tho full-grown individual. 

The sculpture of the innor volutions recalls that exhibited by Liatichitee 
Celticue Mojsisovics (I. o., p. GOO, Taf. CXLVII, figs. 1, 2). There aro, however, 
several differences in the details of their ornamentation. The number of umbilical 
and marginal tubercles is equal in the Alpino 9pecics, whereas, in tho present form 
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sixtoen marginal and eleven umbilipal tubercles are counted in the penultimate 
whorl. Besides the stout umbilioal and marginal tubercles, whioh are of equal 
strength, a third row of indistinctly developed spines is noticed between the 
marginal spirals aad'the keel-furrows. 

The keels are high and sharp and accompanied by diatinot keel-furrows. From 
these keel-furrows ribs originate, whioh are directed obliquely backward towards 
the marginal tubercles. As a rule, one pair of ribs is united in one marginal 
tubercle, but a small number of ribs remain simple. No intercalated ribs cross the 
intcrtuboroular spaces without touching a marginal tubercle. Thus the number 
of ribs beyond tho marginal spiral never reaches twice the number of lateral ribs. 

The umbilical tubercles persist in later stages of growth. They even increase 
injuxo on the body-chamber, although they diminish in number. The ‘marginal 
tubercles become obliterated. The lateral sculpture consists of strong and broad 
falciform ribs, whioh frequently dichotomise, especially so in the vicinity of tho 
siphonal margin. 

Dimension*. 

Diamotor of the ehell ...63 mm 

„ „ umbilicus.17 

Height of tho f above tho umbilical luturc.27 „ 

last volution 1 „ „ preceding whorl.20 „ 

TbiekiMaa of tho lul volution.21 

Sutures. —Not known in detail but probably similar to those of DistiohUes 
At ropus Mojsisovics (1. o. Taf. CXLVI, iig. 3c). A high and slender siphonal 
saddle with braohyphyllic incisions has been noticed. 

The development of vory strong, falciform ribs and the absenoe of marginal 
tuberolos in later stages of growth impart to this species its peculiar character, and 
distinguish it from the congeneric forms of the Alpine Trias. 

4. Distiohites sp. ind. all. D. celtico Mojsisovics. PI. I. fig. 4. 

In this speoios is inoluded a number of small and globose representatives of 
the gonus from the Tropites beds of Tcra G&dh (coll. 8mith). Tho species is perhaps 
also present at Kalnpani (coll. Krafft). The figured specimen, tolerably completely 
preserved, may be taken aB prototype. Notwithstanding its small dimensions it 
is provided with its body-chamber, to which at least one-half of the last volution 
belongs. 

Tho spoeimen shows a close resemblance to Distichites celticus v. Mojsisovics 
(Die Ccphalopodcn der Hallstatlcr Kalke, Abhandl. K. K. Geol. Beicbsanst., V-2, 
p. COO, Taf. CXLVil, fig. 1) both in goneral shape and soulpture. It is dis¬ 
tinguished especially by its more globose shell and by its more broadly vaulted 
siphonal area. The most striking element of sculpture consists in the high marginal 
spines. These spines, of which sixteen aro counted in the last volution, were 
probably composed of solid shelly substance. In places where tho spines have been 
broken off, their bases aro formed by a smooth surface, not by an irregularly 
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ractured oicatrioe. This fact fully agrees with similar observations made by 
E. v. Mojsisovics on the spines of Thetidites Kuxleyi (Paleeontologia Indioa, 
ser. XV, Himfil. Foss., Vol. Ill, Pt. I, p. 82). 

The transverse ribs connecting the marginal and umbilical tuboroles are never 
simple, but consist regularly of two bifurcating ribs, closing at the spines from 
which they originate. This character of the transverse ribs, whioh also recalls 
Thetidites JELuxleyi, is a remarkable feature of distinction botween the present 
species and Distichites celtious, from the lower noric Uallatatt-limestone of the 
Sommeraukogol and of Hallein. From eaoli of the marginal spines two diverging 
ribs run across the si phonal part to the kcol-furrows. Intercalated ribs, which 
are exceptionally noticed, do not reach the spiral of marginal spin**. , 

The keels aro sharp and very narrow, the median depression between surpassing 
them in width considerably. 

Dimensions. 

Diameter of tlio shell.. 41 mm. 

., „ i, umbiHotu . . . . • • « • . • 16 „ 

Height of the r above the umbilical inture. 17 „ 

last volution 1 „ „ preceding whorl.12 „ 

Thiclcneta of the last volution. 22 .. 

Sutures. —Not known. 

Remarks. —Full-grown individuals of this specios closely resemble young 
speoirnons of Distichites Falconeri. They only differ in very subordinate details, 
the transverse section of D. Falconeri being less broad, the siphonal part being 
more strongly vaulted and the external ribs bearing tract's of tubercles. But 

whereas in D. Falconeri tho ornamentation changes abruptly in the adult stage, the 

present species is distinguished by the persistence of adolescent characters in hfu 
stages of growth. 

'flie difference of sculpturo in adult and in young individuals is very consider¬ 
able in Distichites Falconeri, but insignificant in the species under description. 

5. Distichites sp. ind. aff. D. Ateopvs v. Dittm. PI. I, fig. 6. 

The only specimen available for examination is a well prosorved cast of a small 
form provided witli its body-chamber, from tho Tropites-limostonc of Torn Gadli 
fcoll. Smith). 

Tho species agrees with Distichites Atropus v. Dittmar (Zur Fauna dor 
HallBt&tter Kalko, in Geognost. Palieont. Beitrrogo von Bonocke, 8ohlconl)ach 

und Waagon, Bd. I, 1886, p. 363, Taf. XV, figs. 13—15) in the shape of its 

flattened siphonal area and in its broadly trapezoidal transverse section. 

Tho greatest transverse diameter corresponds to the marginal tuboroles. The 
volutions embrace oaoh other but very little, the last whorl envoloping the 

siphonal aroa of tho penultimate whorl only and leaving its marginal spines visible 

within the ambitious. A distinctly devolopod umbilical margin is confined to the 
last volution. In tho inner whorls the lateral parts slope obliquely towards 
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the umbilical suture, without any tfell defined demarcation. Marginal spines have 
boon noticed in earlier stages of growth than umbilical ones, but in the last volution 
those two elements of sculpture are of equal strength. 

E. v. Mojsisovios noticed the polygonal character of the spiral of involution 
in the inuor whorls of Biatichitaa Atropua. This feature is not exhibited in my 
example, but its innermost whorls arc not sufficiently well preserved to allow an 
acourate study of their details. 

The umbilical and marginal spines aro connected by lateral ribs, bifurcating 
in the marginal tubercles and reaching across the siphonal area to the low koel- 
furrou s. Tho keels are high and sharp and therefore differ considerably from the 
low, barely elovated keels in 2>. Atropua, as illustrated by E. v. Mojsisovios 
(Hie Cephalopoden dcr Hallstdtter Kalke, Abhandl. K. K. Geol. Bcichsanst., VI-2, 
p. 002, Taf. CXLVI, fig. 8). 

A closer comparison of this species with Biatichitaa Atropua is rendered 
difficult by the great difference in their dimensions. Tho only specimen of tho 
Alpine species hitherto known, from the noric marble of Goisem, is of small sizo 
and its ornamentation is consequently less strongly developed than in my example, 
whose inner whorls have been partly damagod. Nevertheless there can be scarcely 
any doubt about their close relationship, regarding the remarkable agreement in the 
shape of their transverse sections. 

Bimensiona. 

Diameter of the eholl.38 mm. 

„ „ „ umblliou* ....••••• 18 „ 

Height of tho f above the umbilical auture.ll’B » 

lent volution. (. „ „ preceding whoil . • . . . 10*5 „ 

Thickness of the tout volution.15 ■> 

Suturea .—Not known. 

0. Distichites cf. Hakpalos v. Dittmar. PI. I, fig. 5. 

I860. Ammonitu Uarpalot A. v. Dittmar, Zur Fauna der Hallatatter Kalke, Gengnoet. Falcoont. Beitrwge 
von Henecko, Sohlumbarh und Waagon, Hd. I, p. 388, Taf. XVIII, fig*. 6, 7. 

1898. IHtticMtit Ifarpalo* E. v. Mojawovire, Dio Cephalopoden dor Halletatter Kalke, Abhandl. K. K. 
Geol. Keiohaanrt., VI-3. p. 599, Taf. UXLV11, fig*. 3. 4,6. 

Tho specimen figured from tho Tropites-limestone of Lilintbi (coll. Smith) 
is partly distorted and of elliptical outline. It cannot be dccidod whotber this 
elliptical outline is an accidental deformity. If the elliptically oblique shape were 
considered as a deformity through pressure, not as a spooific character, there would 
be no reason for separating tho present sptxues from Biatichitea Uarpaloa, from the 
noric Hallstatt-limestone of the Salzkammcrgut. 

In .its dimensions the present specimen holds an intermediate nosition between 
A. v. Dittmar’s typo-specimen and the larger oxamplo illustrated in fig. 4 by 
E. v. Mojsisovios. I have not succccdod in discovering any traces of sutures, and 
I am, consequfintly, unable to say wlietbor this specimen, notwithstanding its 
small size, was provided with its body-chamber or not. 
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The inner whorlB are partly in an unfavourable condition of preservation, 
but enough of them is exposed to show the small difference in tho character of 
their sculpture and of the ornamentation of the last volution. The lateral parts 
are flat in their lower portions, but from the marginal or lateral tubercles are 
gradually curved towards the median depression, whioh is bordered by two sharp 
and smooth keels, marked off distinctly from the main portion of the shell. 

The ornamentation oonsists of numerous ribs, whioh bifurcate regularly in the 
marginal tubercles. They conneot the umbilical and marginal tubercles in a 
straight line and beoome curved and turned forward, when passing aoross the highly 
rounded sipbonal part. They are far more numerous than in Diatichitea celtioua 
v. Mojsisovios. 

« 

Dimenaiona . 


Diameter of tho ahell 

„ „ „ nmbilieae . 

Maximum height 7 of th# ^ yoIution 
„ width y 

Minimum height 7 of fch# , Mt Tolution 
•i width } 

Corawpunding *> of the (hell 
diameter ) H „ umbilioua 


•S4*6 roni 


11 
;ib 
■ 12 
10 
11-5 
24 
7 


M 

If 


Sulurea .—Not known. 

Remarka .—With the exception only of the olliptical outline, I could not de¬ 
tect any characters in which this specimen differs from Diatiohitc8 Harpaloa. If 
its elliptioal shape is only accidental, I regard it as identical with the Alpine form. 

Diatichitea Harpaloa is quoted by E. v. Mojsisovios from tho red marble of the 
Sommeraukogel near Hallstatt and from the Duerrenberg near llallein. Both 
localities have yielded ariok fauna of middle norio age. 


7. Distichitbs sp. ind. alf. 13. Minos, v. Mojsisovios. 

A fragment from tho Tropitos-limostone of Nihal not suitable for illustration 
must be mentioned here on account of its remarkable similarity to Diatichitea 
Minoav. Mojsisovios (Dio Cephalopoden dor Hallstaetter Kalko, Abhandl. K.K. Geol. 
Koiolisanst., VI-2, p. 602, Taf. CXLV11, fig. 5). It is characterised by the 
presence of irregularly alternating ribs, whioh may or may not bo adorned with 
umbilical and marginal tubercles. The marginal tubercles stand rather high above 
tho umbilical edge. Thus in the proportion of the siphonal and lateral parts of the 
shell this specimon differs remarkably from D. Harpaloa v. Dittmar. 

In all these characters the present specimen agrees with Diatichitea *. Minoa , 
from the upper noric stage of the Triassic Hallstatt-limestono. Unfortunately the 
only type of D. Minoa is a fragmentary and partly crushed body-chamber. It is 
consequently impossible to establish the identity of the Indian fossil with the 
European species. 
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B. Group of Diatichitea cumpreaai. 

K Dibtiouttus Iounguubbandi noi. ip. FI. II, figs. 1, 2. 

This beautiful species is represented in the Himalayan collection by two very 
well preserved specimens from Tera Garlh. Both of Ihem aro entirely chambered. 
As the larger sjieeimen h;iN a diameter of 93 mm., and as another three-quarters 
of a volution must be reckoned for the body-chamber, the species must have 
attained very remarkable dimensions. Jn this respect it seems to have been 
seifleely inferior to Diatichitea Ortelii v. Mojsisovics (Die Cephalopoden dor 
llallstaettcr Kalke, Abhandl. K.K. Geol. lteichsanst., Vl-2, p. 608, Taf. UXLIX, 
fig. 0) and to ha\c been only surpassed by JD. JJ'ulfeni Mojsisovics (1. c., p. COO, 
'iaf. CLI, fig 1), the largest among the congeneric species. 

Diatichitea Younghuabandi is distinguished by slowly increasing whorls, 
overlapping each other to the extent of one half of their height, and enclosing a 
proportionately wide umbilicus. The greatest transverse diameter corresponds to the 
sharp umbilical edge, which marks off the low, vertical umbilical wall from the 
gently rounded lateral parts. The latter pass quite regularly and gradually into 
the stiongh arched si phonal part, which is interrupted by two low and smooth 
keels enclosing a deep median depression. 

The shelly substance having boon partly preserved in the larger oL my two 
examples, I have boen able to ascertain that the kcols were massive, not hollow, and 
consisted of a compact, shelly mass, whereas all the icniaining portions of the cast 
are covered with onl\ a very thin layer of shell. This shell was scarcely equal 
to a sheet of ordinary paper in thickness and thinner than tlio shell of a living 
Jrgunavta. ’I he sediments in which this east was found must have boon 
deposited in very placid waters, otherwise its excellent state of preservation would 
be inexplicable. 

The principal elemeuts of sculpture are numerous, slightly faleiform ribs, wbicli 
reach from t ho umbilical edge to the si phonal keel-lunows. Umbilical tubereles 
persist throughout all stages of growth, although they diminish in size in full- 
grown md vidua la. The lateral tubeielcs, which correspond to the marginal spines 
in the group of Diatichitea megooanthi. are v«r\ distinctly developed in the 
adolescent age. 

The smaller of my two examples exhibits a spiial hand of strong and 
produced lateral tubercles, whereas in the larger specimen those produced,tubercles 
.gradually develop into elongated dwellings of the ribs. In the vicinity of the 
apeiture of the last volution even those elongated swellings of the riba disappear 
and the ribs remain low and flatlv i educed on their tops throughout their entire 
length. 

Bifurcation of the libs is the rule but sets in rather irregularly. The majority 
of the ribs are divider! by the lateral tubercles or swellings, but a large number 
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originate as bifurcating ribs from the umbilical tuberolc*. On the Inst volution 
of my largor example intermediate ribs also occur bosidcs the principal ones. They 
do not reach the umbilical margin. Thus, a comparatively rioh and varying 
ornamentation of the flanks is produced. 

In younger stages of growth the ribs are sharp and narrow in the lower portion 
of the lateral parts and their direction is perfectly radial. It is only outside the 
zone of lateral tubercles that they becomo broad and flat and are strongly turned 
towards the aperture in n somilunulnr curve. In the last volution of the specimen 
illustrated in tig. 1, they are low and flat throughout their entire length. 

Dimension «. 


Dminoterof the iholl.US mm. 60 mm 

„ „ „ umbiliruH. 31 „ 17 . 

Height of i hi- last i above tho umbilical nnturo . , 38 i>ti „ 

volution I „ ,i preooding whorl . . . 30o „ IB „ 

Tliiekuem «*1 tl o laat volution . . . . , . 27 „ 10 „ 

Sutures.— -The sutures agree very closely with thoso of D. Loidli Uojsisovics 

(1. e., Taf. CXL1X, lig. 2), but are still more complicated. 

The slender pyramidal saddles are provided with large doliohophyllio incisions 
aud tho outlines of the single leaves are delicately serrated. The two wings of the 
siphonal lobe and the principal lateral lobe show a biful termination, hut the two 
terminating points are not arranged symmetrically nor are they strongly diverging as 
in J). Loidli. The siphonal lobe is divided by a very high median prominence, which 
nearly assumes the shape of a true saddle. The principal lateral saddle consider¬ 
ably surpasses the second lateral saddle in size. The latter is distinctly bipartite and 
united with the auxiliary series into a soil of umbilical lobe. Tv o small auxiliary 
lobes, interrupted by a rouudod auxiliary saddle, stand outside the, umbilical suture. 

Remarks.— Dis/irhi/es Kmetyi v. Mojsisovies (1. e. p. 007. Taf. CXUX, lig. 4) 
J'rom tho novio limestono of tho Sommemukogcl near llallstatt is probably the 
nearest ally to this species. The general shape and involution of the shell are 
identical in the two forms. Differences exist only iu the minor dotails of the 
ornamentation. The bifurcation or ribs is less irregular in the Alpine species, and 
tho lateral tubercles, which aro so distinctly developed in the smaller of mv two 
examples, are replaced by elongated swellings of tho ribs in equally-sized speei urns 
of D. Kmetyi. The sutural line also differs by the presence of broad saddles with 
robust stems, a character the reverse* of which is observed in 1). Yuunghnsban li. 

lho speeitnen illustrated in I*]. CXLIX, lig. 5, by 15. v. Mojsisovics and 
considered as a variety of J>. Kmetyi differs so considerably from the t\po by 
its vory strong umbilical tubercles, from which pairs of broad and ocrnsionallj bifur¬ 
cating ribs originate, that it ought tu be separated from that species. Its ydRnity to 
D. Younghuabandi seems to be rather distant only. . 

From Dislichites liippocralis v. Mojsisovic? (1. o., p. (501, Taf. OXLV/II, 
figs, 2, 3; the present species is distinguished by its larger umbilicus and by its more 
numerous, irregularly bifurcating ribs. 


r 
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0. Distichites sp. ind. aff. Yoonghusbandi Diener. 

Among A. v. Krafft’s collections from the Tropitee-limestone of Kalapani a 
fragment of a species of Distichites has been noticed, whioh although not suitable 
for illustration must be mentioned here for the sake of completeness. 

It has a diameter of 65 mm. and closoly resembles D. Younghusbandi in its 
shape and involution but is distinguished by the presence of more numerous and low 
falciform ribs, originating from small umbilical tubercles. Lateral tubercles are 
absent and elongated swellings of the ribs corresponding to such tubercles have only 
been noticed near the beginning of the last volution. The majority of the ribs is 
simple, not diohotomouB. The augmentation of ribs in the marginal region of the 
shell is chiefly due to the intercalation of secondary oostse. 

A more exact examination of this species is not possible, on acoount of the 
defective preservation of the fragment. 

Dintentions .—Not measurable. 

Sutures .—Not known. 


10. DlSTICHITES RkyNOLDSI nov. 8]). PI. II, fig. 3. 

Thi* is the most conspicuous species of this group, being distinguished from all 
European congonerio forms by its peculiar ornamentation. 

Tho species is represented by a singlo but excellently preserved cast from the 
Tropites-limostone of Kalapani (coll. Smith). It is provided with its body-chamber 
to which three-quarters of the last volution belong. 

Tho whorls, which embrace one another to the extent of more than one- 
lialf of their height, are strongly compressed and considerably higher than thick. 
They are bordered by nearly fiat, but slightly curved lateral parts. The largest 
transverse diameter corresponds to tho umbilical edge, which separates the flanks 
from the low and perpendicular umbilical wall. Tho siphonal margin is markod by 
a sharp geniculation in the slope of tho lateral parts. The siphonal area is nearly 
flat and providod with two low but sharp keels, accompanied by deeply excavated 
kool-furrows, which in their depth and width correspond with the modian 
depression. 

Tho sculpture is not very prominent. It consists of a small number of delioato 
umbilical tuborclos and of falciform ribs, which aro crossed by two spiral linos. The 
places where tho ribs are intersected by those spiral linos, arc occasionally marked 
by faint traces of lateral tubercles. The primary ribs aro never dichotomous but, as 
q rule, arc arrangod into fasciculi of secondary ribs, which originate from the umbi¬ 
lical edge and diverge gradually towards the siphonal margin. In the vioinity 
of the keel-furrows tho low, expanded ribs become very sharp and narrow. In this 
region they arc directed forward so strongly that some of them run parallel to tho 
kool-furrow for some distance. 
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This is a type of sculpture which recalls Distichites Wulfent v. Mojsisovics 
(Die Cephalopoden der Hallst&ttor Kalke, AbhandL K. K. Geol. Reiohsanst., VI-2, 
p. 809, Taf. CLI, fig. 1) or on the last whorl of D. Bacqueti y. Mojsisovics (1. e., 
p. 010, Taf. CLII, fig. 2) but nevertheless differs so widely, that it imparts to the 
present speoies the character of an isolated type among its congeneric forms 

Dimensions. 

Diameter of the ehell. 78 am 

.. ,, ambitious ... . . , 19 * 

Height of the j above the umbilical suture .... . 81 „ 

Isst volution 1 „ „ preceding whorl .... 24 „ 

Thiokne** of the last relation. 17 .. 

Sutures. —Of the sutures faint traces only are indicated. It is sufficient .to 
state that they agree in general with those of Distiohitea Krnetyi v. Mojsisovics 
(1. o., Taf. OXL1X, fig. 4a). 

Tho siplional saddle is broad and provided with doliohopliyllic i ndeniations 
which do not greatly affect the stem. Tho principal lateral saddle is short and more 
slender. 


11. DiSTICHITES ECTOLCITIFOKMIS DOT. sp. 1*1. II, flg. 4. 

From the genus Distichites the nearly allied Triassic genus EctolcHes differs, 
according to the diagnosis given by E. v. Mojsisovics, by n ccrntitic development of 
its sutural lino, by the presence of radial ribs, which do not bifurcate, and by the 
absence of proper external keels. Amoni; A. v. Krafft’s collections from the Tropites- 
limestone of Kalapani a species has boon noticed whioh holds an intermediate 
position between the two genera, exhibiting the peculiar characters of Distichites 
less distinctly than any of the species hitherto doscribod. 

The species is represented by a somewhat fragmentary, entiroly chambered 
specimen, which is, however, sufficiently well preserved to allow a satisfactory 
diagnosis of its specific features. 

In its general shape and involution my specimen recalls Distichites Yotwg- 
husbandi , but its volutions are moro strongly comprcssod and increase more slowl\. 
They overlap one another to less than one-half of their height. A largo um¬ 
bilicus is consequently left exposed, the diameter of which is equal to the height 
of the last volution. The transverse section is considerably higher than thick. Tho 
greatest transverse diameter is situated a little al>ove the umbilical margin, which 
is loss distinctly defined than in the preceding speoies, at least in the inner volutions. 
From this point the lateral parts converge towards the si phonal area as vory 
slightly arched planes. The siphonal area is flatly rounded ;md separated from tho 
flanks by a steeply rounded margin. The demarcation between tho latcfral and* 
siphonal parts is, however, less sharply marked than in Distichites Reynoldsi. The 
continuity of the siphonal ourve is interrupted by a deep median furrow. 

In the last volution the oast has been partly damaged by weathering and no 
traces of siphonal keels have been noticed. But in the inner volutions, whore I 
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succeeded in oleariug a portion of the siphonal area from the adjoining matrix two 
very low but distinct keels are visible. Low keels of a similar character have been 
noticed in lEstiohitea Atropus Dittm. by E. v. Mojsisovics. 

The sculpture consists of very numerous, delicate and falciform ribs. A pair 
of rilis originates, as a rule, from a single umbilical tubercle. It must, however, bo 
remarked tlmt these umbilical tubercles are not regular, as in the majority of 
congeneric species, but aro rather radially produced elevations. Some of the ribs 
arc dichotomous, intercalations of secondary ribs also occur, but not frequently. 
Traces of lateral tubercles aro very faintly developed near the beginning of the 
penultimate whorl. In the marginal region the sculpture is gradually obliterated 
and disappears completely in the vicinity of the low external keels. 

' Dimensions. 

DimipiBi of I In hlicll .......... 72 wm. 

ii «. ii tuiihiliciiB ......... 27 „ 

lli’ijjlit of tlif t ubc.vo tin- uubilii-al m.tum.2S „ 

la*t Volution t ,. „ preceding whorl.22 „ 

Tlm-kiu-iH ot t lie Inst .. 17 „ 

Sutures .—The sutural line diiTors from that of typical spocies of Ectoloites by 
the distinctly brachyphyllio development of the saddles. These are serrated up 
to their very tops, and the siphonal saddle even exhibits a tendency to the develop¬ 
ment of doliohophvllic incisions along its external wall. Thero is at least a marked 
difference in the indentations of its outer and inner walls, the latter being delicately 
serrated, whereas the former arc affected by deep incisions. 

The general character of the sutural line certainly points to a closor affinity with 
Distichites than with Ectoloites. If wc imagine the sutures of Distichites Kmelyi 
v. Mojsisovics (1. c., FI. CXL1X, fig. 4) without their dolioliophyllic development, 
no shall get an exact copy of the sutures of the present species. In the character 
of tin* lobes both species agree very closely, the presence of very long iingor-shaped 
points in their principal lateral lobes being the most remarkable feature. 

The two wings of the siphonal lobe show a bilid termination, exactly as in 
Diatu'hites Loidli v. Mojsisovics. The siphonal lobe is divided by a high and 
slender median prominence, which coincides with the median furrow of the cast, 
but remains inside the keels. The principal lateral lobe is very deep, whereas in 
typical species of Eclolcites it is comparatively short. 

From the top of the second lateral saddle the sutural lincslopos towards the um¬ 
bilical suture without any distinctly individualised sutural elements. 

lie mu rka .—In its general characteis the prcbcut spocies is a true representative 
of the genus Distichites, but is rendered remarkable l»v the faint development of such 
features as am regarded :is distinctive between Distichites and Ectoloites. It is 
• provided with keels, but they are very low and small. Its sculpture is less compli¬ 
cate than in typical species of Distichites, although bifurcating ribs are not entirely 
absent, its sutures are strongly brnebyphv llic, neither dolicliopli.x Uic as in 
hist whiles, nor ceratitic as in Ectoloites, but in their arrangement they agree with 
Dish chiles, not with Ectolntes. 
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Gonus: Ectolcitks Mojsisovics. 

1. Ectolcitks Hollandi nov. sp. PI. II, fig. j. 

'1 his is tilt* most conspicuous species of the genus liithorlo known. In its 
dim(*nsion8 it surpasses considerably all the rest of the congeneric forms. A full- 
grown individual with its body-chamber from the Tropiles-limestone of Lilinthi (coll. 
Krafl’t) is available for examination. Its inner solutions have been laid hare by 
scaling off carefully the last and penultimate whorls. In this way I have succeeded 
in examining the siphonal part and cross-section of the volution preceding the 
penultimate whorl. 

l'he inner volutions agree entirely with those of the Alpine types of 
Ectoleites. They are. widely umbilioatod, increasing very slowly and embracing one 
another only along their siphonal parts; those arc rounded, smooth and provided 
with a median-furrow, which is not accompanied hy pro) or keels. 'I he Lateral 
pails arc covered with numerous, straight, transverse ribs, which terminate in 
ally developed tubercles along the siphonal margin. 

In lator stiiges of growth the shape and ornamentation of the species are 
subject to considerable variation. The volutions increase in height more rapidly 
than in width. A high-mouthed aperture is thus formed in the last volution of the 
figured tvpe-speoimen (tig. 5 b). The roun led median-furrow is deepened and its 
lateral borders are elevated into low and sharp keels. The siphonal part beco lies 

highh rounded. 

On the two last volutions the sculpture gradually becomes less marked 
and the ribs arc flatter and less regular h disposed. In the vicinity of the aperture 
two or oven three ribs aro occasionally met with, standing very close to each 
other, but separated from the adjoining ribs by wide intercostal spaces. Fro n 
the faintly developed marginal tubercles, the ribs are curved forward, running 
across the siphonal area to the keel-shaped liordors of the median depression, whore 
they disappear. A very small number of short, intercalated ribs is restricted to the 
vioiuity of the aperture. No bifurcation of ribs has been noticed 

The marginal tubercles arc eouncotod hy an elevated spiral band, which is 
accompanied by a similar, but less distinctly marked, spiral band outside the 
siphonal margin. 

Dimensions. 

])inmet«'r of tin-»liell . . . - KO mm. 

,, H umbilicus .... . . 51 „ 

Height of the ( above the umbilioil su‘ur<> • 28*5,, 

Ih* 1 volution l „ protecting whorl . • • . 24, „ 

Tliioknt"*uf the hut volution ... ...... 17 „ 

Sutures. —The sutures aro not eeratitic, as in the two Alpine species of 
Ectolcites, but indistinctly brachyphyllii*. Onlv the tops of the main saddle 
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remain entire. In its general arrangement, however, the sutural line of the present 
species closely agrees with the sutures of Eotoloites, not of Distichites, especially 
so in the character of the siphonal lobe, whioh is very deep, nearly twice as 'd< 
as Ihu principal lateral lobe. 

The median prominence is not olearly visible. It was apparently high and 
narrow. I he two wings of the siphonal lobe are provided with very small 
indentations. The principal lateral lobe is bifid, the second lateral lobe trifid, 
exactly as in Eotolcites pseudoaries Mojsisovics. The seoond lateral saddle is 
situated on the flank and followed by a small auxiliary lobe. 

If we except the faintly brachyphyllic serration of the margins of lobes and 
saddles in the present species, the sutural line scarcely deviates in any essential 
pornt from that of Eotolntes pseudoaries. 


2. Eotolcites akjetiformis nov. sp. PI. II, fig. 6. 

Of this interesting spooies a single cast, consisting of air-chambers only, from 
the Tropitos-limestono of Lilinthi (coll. Krafft) is known to mo. It agrees very 
closely with the inner volutions of Eotolcites Eotlandi, but for the different shape 
of its transvorso section. 

Tho cross-seotion is nearly rectangular and wider than high. Its largest 
diameter corresponds to the siphonal margin. Tho siphonal area is separated sharply 
from the lateral parts. It is flat, smooth and provided with a median furrow, 
which is not bordered by keels. Tho lateral parts are covered with numerous 
straight radial ribs, whioh arc -thickened along the marginal edgo, whero they 
terminato abruptly. 

There is no other Triassio specios of ammonite, whioh in its lateral sculp¬ 
ture reaernblos so closely some spocios of the liassic genus Arietites, ospeoially 
A. spiratiasimua Quenstodt. 

It is impossible to mistako this species for the inner nucleus of Eotolcites 
UoHandi , if we take into consideration the difference in their cross-sections. 


Dimensions. 

IHamwtor of tho ►lu-ll . . 

„ „ n UlllbillOttft . . . 

Height ) 0 f f j, e volution . 

TkiokndM ) 


. 8- mm 



•t 

II 


Sutures. —Not known in detail, but apparently very similar to those of Ectol- 
cites pseudoaries v. Mojsisovics. Lobes serrated. Saddles with entire margins. 

Remarks. —The external lLabit of Eotolcites arietiformis shows some similarity 
to an Alpine species of the gonus Eotolcites Hochstetteri v. Mojsisovics, especially 
in the arrangement of radial lateral ribs and external spines. But it differs 
remarkably froifi the latter species in the shape of its cross-section and by tho 
presence of sharp external margins. 
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8. Bctodoitbs nov. sp. ind. aff. Hochstettbri Jlojs. PI. II, fig. 8. 


This species, represented only by two specimens from the Tropites-limestone 
of Kalapani and Tera Gidh (coll. Smith) is very olosely related to Ectolcites 
ffochstetteri v. Mojsisovics (Cephalopoden dor Hollst&tter Kalke, AbhondL K. K. 
Geol. Reichsanst., VI-2, p. 015, Taf. CXXXVI, fig. 5) from tlio norio Hallatatt 
limestone of the Sommerankogel. It is distinguished from the latter species by 
only very subordinate details. The radiating ribs are more numerous, closely set 
and less coarse and the marginal spines are loss strongly developed. In general 
the ornamentation is more elaborate and delicate, but otherwise the relationship 
between the two species is most intimate. 

The deep median furrow is bordered by indistinct, keel-like elevations which 
are touched by delicate external ribs forming a continuation of the straight radial 
coatee boyond the marginal spines. All the ribs arc simple. 

Both specimens are provided with their body-chambers. The larger ono is 
but little inferior in size to the Alpine type-specimen illustrated by E. v. 
Mojsisovics. 

Dimension *.—The measurements of tho smaller specimen from Kalapani, which 
has been illustrated in fig. 8, aro as follow :— 


Diameter of the aliell . 

M H ombllicu* . 

TU* L } 0,the lMt voluUon 


21 mm. 
12-6 „ 



Sutures .—Not known. 


4. Ectolcites Dunoani nov. sp. PI. Ill, figs. 1, 2, 3 ; PI. II, fig. 7. (ear.) 

This speoios is as nearly allied to Ectolcites pseudoaries v. Mojsisovics (Die 
Cephalopoden der Hallstatter Kalke, Abhandl. K. K. GcoL Reichsanst., VI-2, p. 618, 
Taf. CXXXVI, fig. 17) as the preceding one is to E. Hoohstetteri. Tho chief 
feature of distinction is the character of the ribs in the body-chamber. 

Eotolcites Duncani attains considerable dimensions. The specimen illustrated 
on PI. Ill, fig. 1, is a full-grown individual and the largost known to me. Its body- 
chamber is entirely preserved, although the peristome itself has been injured by 
weathering. The two examples illustrated on the same plate, are also provided 
with parts of their body-chambers. 

The volutions increase very Blowly and overlap one another along the siphonal 
part only. In the proportions of height and thickness some variability has been * 
noticed among the large number of examples by which this species is represented 
in the Himalayan collection. The body-chamber volution is always higher than 
thick, bnt in the oross-seotions of tho inner volutions a compressed and a thick 
variety can be distinguished. The specimen illustrated in PI. II, fig. 7. is a good 
example of the latter type. 
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A considerable number of specimens is distinguished by obliquely elliptical or 
transversely elliptical outlines. As they occur together with normally coiled 
individuals in the samo bod and at the same locality, I am not inclined to consider 
them as constituting an independent species. 

The sculpture of the inner volutions does not differ from that of Ectolcites 
paeudoaries. It is only in the body-chamber that a change in the ornamentation 
is noticed. In the specimen illustrated in PI. Ill, fig. 3, three phasos of evolution 
in the sculpture an; most clearly marked. Near tho beginning of the penultimate 
whorl the ribs are straight and radial, and terminate in small marginal spines. At 
the end of this whorl there arc no more spines present, but the libs ore strongly 
curved in the marginal region towards the external furrow. This is exactly tho 
pattern of sculpture peculiar to E. pseudoaries. In the body-chamber whorl the 
1 ibs are no longer straight and separated by wide intercostal spaces, but set very closely 
to each other, more delicate and distinctly falciform. In exceptional cases dichoto¬ 
mous ribs originate from the umbilical margin, but the overwhelming majority of 
the ribs ave simple and undivided. 

Longitudinal striro arc l<»s distinctly developed than in E. pseudoaries. 

The specimen illustrated in PI. II, fig. 7, deviates from the typical form of tho 
upccies by its more numerous, densely crowded ribs. 


I >iamcter of the ■hull 

„ „ „ umbilicus 


H tight ^ , 

, } of the lost volution 

Thii kiiesi) 


Dimensions. 

Pi. Hi, fig. l. 
. . . 7H mm. 

. 34 

C 23 „ 

* ‘ ‘ *17 „ 


PI. Ill, Hr. 2. 
56 mm. 

26 „ 

17 

125 „ 


Sutures --Agreeing exactly with those of Ectolcites pscudoaries v. Mojs. 
Locality. Number of specimens examined .—This species appears to he rather 
common at all loc ilities where collections have boon made in the Tropites-limestonc 
by 8mith and A. v. Kralft. 

Tern Gddli 7, Kalapani 11, Kuti 3, Lilinthi 7, Nihal 4. 


15. TnoriTOiDKA (Tkachyosthaca Maciiodoma). 

Family : HA1. URITlJtjR. 

Geuns: Isculites Mojsisovios. 

1. I sen lit t s Smithii nov. sp. PI. XI, fig. 25. 

The only specimen available for examination was collected by Smith in the 
Tropitcs-limestone of Tern Gadh. It is provided with a part of its body-chanibor. 
If the sinuated margin in the umbilical region at the end of the last volution should 
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correspond to the peristome, as might be supposed, the length of the body*cham¬ 
ber would be only little more than three-quarters of one volution. 

*' In its general shape and dimensions the present specimen strongly recalls the 
var. obesa of laculties Heimi v. Mojaisovica (Dio Ccphalopodon dor Hallst&ttor 

Kallco, Abhandl. K. K. Geol. Reichsanst., VI-2, p. 67, Taf. LXXXVIJ, fig. 8). Tho 
inner volutions are of nearly equal height and thioknoss. Tho umbilicus is 
comparatively small. Tho egression or opening out of tho umbilioal margin is 
insignificant up to the very end of tho shell, whore tho margin suddenly begins to 
expand considerably. 

Prom Isculites Heimi this species is at onoe distinguished by its a ory promi¬ 
nent sculpture. There is, indeed, among the congeneric forms only one, Iaculiles 
decrescent Hauer, which is provided with a similar ornamentation. But'in 
I. decrescent the ornamentation i9 still more complicated, consisting, as it does, 
of both transverse folds and contractions, whereas in tho Him&layan species only 
numerous transverse folds are noticed. Thoso ribs are most strongly developed in 
the vicinity of tho siphonal area, where they unite in tho shape of lappets with 
their convexity turned forwards. In the umbilical region tho shell is nearly smooth. 
This is also the character of the transverse sculpture in Itculites decrescent, with the 
single exooption that a median thread-like line along the siphonal area is absent in 
7. Smithii. 

Dimensions. 

Diameter of the shell.17 mm. 

„ „ „ umbilicus .1 ., 

Height of the t ab«re the umbilical icture.9 

last solution l „ preceding whorl.-i'5 „ 

Thickness of the la«t volution ........ S „ 

Sutures. —The sutural line of the last air-chamber is accessible to a detailed 
examination. Its investigation confirms the views of E. v. Mojsisovios, based on his 
study of the sutures of Isoulites subdecres ccns and 7. Heimi. 

The siphonal lobe is goniatitic and divided by a low but very broad median 
prominence. Each of the two wings of the siphonal lobe terminates in a single, sharp 
point. The outer wall of the large siphonal saddle is entire and not serrated, 
whereas its inner wall, bordering the principal lateral lobe, exhibits faint denti- 
culations. The principal lateral lobe shows four deep indentations along its base. 
The second lateral lobe is provided with three indentations. The two lateral 
saddles have entire borders. 

There is no auxiliary element outside the umbilioal suture. 

2. Ibcclites Heimi Mojsisovios. PI. XV, fig. 1. 

1808. ItculUet Etimi E. ▼. Mojiitovioi, Die Cephelopoden der H.IUtatter Kalke, Abhefidl. K. K. 
Geol. Roioh*an»t., VI -3, p. 67, Tef. LXXXVII, fig.. f», 11, 12,13. 

1800. Ittmlittt ej. Etimi E. v. Mojnaovici, Beitrage lur Kruntniu der obertri*di*ohen Cephelopoden* 
faenen dv. Hi mil* ye, Denkaolr. Kelt. Abed. d. Wiu., Bd. LXIII, p. 608. 

1009. Itculitu cf. Etimi, P.laeontologie Indice, ter. XV, Hi mil. Fon. VoI. Ill, Pt. 1, Upper Trieaeio 
Cepbelopod-feuwe of the Hiroileya., p. 11. 

Q2 
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This specie* is represented in A. y. lira fit’s collections from the Tropitea- 
limestone of Tera Gidh by a large, excellently preserved specimen, belonging to the 
var. typioa and olosely agreeing with tbe European type-specimen illustrated in 
fig. 11 of tbe monograph of the HaUstatt Cephalopoda by £. r, Mojriaovics. 

The shape and character of sculpture agree with the type so closely that a 
detailed description of them may here be omitted. 

The egression of the umbilicus sets in at the beginning of the last volution and 
is very considerable. There is a great variability among European specimens of 
this species, regarding the width of the expanding umbilicus, but my Him&layan 
example is one of the extreme types. Its egression is, indeed, so considerable, that 
the height of the last whorl is smaller near the aperture than in the middle of the 
volution. The last air-chamber is notioed at a distance of three-quarters of the 
last volution from the aperture. 

The expanding mouth-margin has not been preserved. 

Tbe ornamentation consists of strong but irregularly distributed striae of 
growth and of faint longitudinal lines, which are restricted to the rounded sipbonal 
part. 

Dimensions. 


Diameter of the aboil. 28*6 mm. 

. umbilicna f the beginning ") 0 f the leit rotation . I 2 * - 

V „ ,, eperturo ) < 7 „ 

Height .1 th. l-t «Mi« {” ; 

Thirkneee of tbe last Tolution .8*6 „ 


Sutures —Agreeing with the*e of the European representatives of Isculites 
1Temii. 

Sipbonal saddle serrated along its inner wall, but with entire external margin. 
Sipbonal lobe shorter than the lateral lobe. Lateral saddle serrated up to its top 
whioh is entire. One auxiliary lobe and saddle outride the umbilical suture. 

Remarks. —The only difference between this specimen and the European re¬ 
presentatives of Isculites Heimi, illustrated by E. v. Mojsisovics, is its somewhat 
larger size. I consequently do not hesitate to vonture on a direct identification. 

In the Himdloyan Trias Isculites Heimi has been recognised by E. v. 
MojBisovios among the oephalopoda of the Shalshal cliff from the horizon of Daonella 
Indioa Bittn. 

In tho Alpine Trias the speoies is restricted to beds of the middle oarnic 
stage. 


3. Isculites sp. ind. aff. obolino Dittmar. PI. XIV, fig. 5. 

This slender form seems to be most olosely related to Isculites obdinus v. 
Dittmar (Zur Fauna der Hallst&tter Kalke, Benecke’s Geognost. Palroont. Beitraege, 
I. Bd., p. 866, llaf. XIV, figs. 7-9) from the oarnio Elliptious beds of the Salzkam- 
mergut, from which it is specially distinguished by the oharaoter of its sutural 
line. 
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The only, somewhat fragmentary, specimen from the Tropites-limestone of 
Tera Q4dh (coll. Krafft) is a weathered cast with part of the body-chamber, 
to whioh & little more than one-half of the last volution belongs. It slightly 
exceeds Dittmar’s type-specimen in tise, but the type of egression of the umbilicus 
and of involution is the same as in that specimen. The most remarkable eharaoter, 
in whioli it agrees entirely with Isculites obolinus, is its very high transverse section 
and flat shape. Its sipbonal part is even more sharply rounded. 

The ornamentation, if thoro ever was any, has been completely destroyed 
by weathering. The oast is smooth, but the shell was perhaps provided with very 
delioate folds, as in the majority of congeneric speoies. 


Diametar of tha ah«ll 
„ „ „ umbilical 


Haight 
Thickneaa J 


of the hut rotation 


Dimensions. 


SO mm. 
1 n 

i 8-5 „ 

1 4 „ 


» 


Sutures .—Aooording to the diagnosis of E. v. Mojsisovios (Oephalopoden der 
Hallstatter Kalke, Abhandl. K. K. Geol. Beichsanst., VI-2, p. 60) Isoulites 
obolinus is distinguished by very low and flat lobes and saddles. Our specimen has 
moderately elevated saddles and rounded lobes with ceratitio incisions at their 
base. The inner wall of the sipbonal saddlo was probably sorrated, but this faot 
cannot be ascertained positively, on acoount of the sutures having been slightly 
injured by weathering. 

The siphonal and lateral lobes are equally dcop. The roundod auxiliary lobe is 
very low. 

Remarks .—I should not have hesitatod to refer this specimen to Isculites 
obolinus, but for the fact that the difference in the development of the sutures 
required the isolation of the Himalayan form. 


Genus: Halobitbs Mojsisovios. 

Halobites sp. ind. ox. aff. pbocyon v. Mojsisovios. PI. XV, fig. 2. 

« 

Two specimens of Ralorites from the Tropitee-limostone of Kalapani are 
very nearly allied to the var. obliqua of Ralorites procyon B. v. Mojsisovics 
(PalsBontologia Indica, sor. XV, Hixndl. Foss., Vol. Ill, Pt. 1, p. 9, PI. I, figs. 
1-8; PI. Hi fig* 1) from the Halorites limestone of the Bambanag range. 

They are casts, provided with their body-chambers, and partly injured by 
weathering, especially so in the umbilical region. They chiefly differ from Ralorites 
procyon by their strongly oblique elliptical outline, but it is impossible to decide how 
far this character is produoed by a periodically recurring retardation of growth In 
height or by accidental deformation in the rock. In view o£fcbe great variability of 
Ralorites procyon, the identity of the species from the Tropites- limestone with that qf 
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the Halorites beds cannot be peremptorily denied, but for the present, having only 
unsatisfactory material to work on, I prefer to class it only as tp. ind. allied to 
H. procyon. 0 

The figured specimen is of strongly elliptical outlines, its longer diameter exceed¬ 
ing tho smaller one by two-thirds of its length. At the beginning of the last whorl 
a strong inflation of the siphonal part and adjoining portions of the flanks is noticed. 
But the difference between tho inflated and oompressod regions of this volution 
is less eonspiouous than in the spocimons of Halorites procyon illustrated by 
B. v. Mojsisovics. Near the poristome tho external part is once more inflated 
considerably. The mouth-margin has been broken off in the figured spocimen, but 
in my second example it lias boon entirely preserved. In its shape it agrees 
completely with the peristome of H. Phaonis, as illustrated by E. v. Mojsisovics on 
PI. V, fig. la. of his abovo-quotod momoir. 

Tho umbilioal region has been partly damaged in both of my specimens. The 
figured specimen is provided with its shell. Its umbilicus seems to bo narrow and 
fo expand only very little. But this oharactor cannot be satisfactorily ascertained 
on aocount of its bad state of preservation. My second specimen is a cast and was 
probably provided with a widoly expanding umbilicus, although its egression, seems to 
have been inferior to that in tho types from the Halorites-limestone. 

In the sculpture a marked difference between the anterior and posterior 
portion of the last volution is easily noticed. At tho beginning of the body-chamber 
the ornamentation consists of numerous but low transverse ribs of the same pattern 
as in the inner volutions of H. procyon. Ihc ribs are nearly straight, often bifurca¬ 
ting, and cross the siphonal part without any distinctly marked interruption. 
Gradually the ribs become more widely separated and irregular, assuming a zig-zag 
shape. At tho mid-length of the body-chamber they disappear completely. In 
the meantime stout marginal knobs mako tlioir appearance along the siphonal edge. 
I n my second specimen those marginal knobs disappear at a short distance bohind 
the peristome. Thus, tho cast is perfectly smooth in the immediate vicinity of the 
peristome. 

Dimensions. 


• Diameter of the eholl . • 

„ „ umbilicus . 

Heght 7 

ThloknM. 5 tl ' lu ' 


68 mm. 



Sutures .—Not known. 


Subgenus : Jovites Mojsisovics. 

^ • 

The forms described in the following pages under this subgenerio designation, 
proposed by E. v. Mojsisovics, arc represented in Smith’s collections from the 
Tropites-limestdhe of Kalapani by a large number of individuals. All the forms 
appear at first sight to bo linked together most olosoly by transitional shapes. Some 
forms, it is true, seem to constitute good species, owing to remarkable characters, but a 
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•closer examination shows conclusively that they are connected with most of the other 
forms by transitional shapes with rathor indifferent characters. Thus, there are 
practically n» constant features whioh might be regarded as equally characteristic of 
a number of individuals. I wai consequently compelled either to distinguish a 
very considerable number of specimens as individual spooies or else to admit a com* 
paratively wide range of variation of a single speoics. 

I liave deoided in favour of the latter alternative, grouping the generality of 
examples in two species only. 

Thanks to the extensive materials which I was able to examine—about forty 
specimens—I have been convinced that it is impossible to subdivide them into 
separate speoics based on the morphological comparison of single individuals cynly 
but that all the examples must be taken into consideration, in order to find out 
whioh characters remain constant within the range of variation. Thus, I have come 
to the conclusion, that among the numerous Himalayan examples belonging to 
Jovitea, only two leading characters, can be oocorded specific valuo, the compression 
of the siphonal part in the body-chamber and the strength and character of ribbing 
near the poristome. These two characters will therefore furnish us with a fair basis 
for the grouping of the numerous forms, which are all alike and all again different 
and are yet only vaguely limited off from one another. 

According to this view, I have distinguished only two spocios among the 
representatives of tho subgonus Jovitea in the Tropitos-limestono of Eyans. One of 
them is most intimately allied to the European J. dacua Mojs. It lias a strongly 
compressed nporturo and is covered with numerous, hut rathor dolicate and 
frequently bifurcating ribs. Tho second spocies is distinguished by a regularly 
rounded siphonal part in the body-chamber and by a coarser sculpture. Its affinity 
to Jovitea boanevaia Mojs. is obvious. In both species tho two typical forms are 
connected by many varieties, all of whioh are linkod togethor by transitional forms 


* 

1. Jovites daciformis nov. sp. PI. XV, figs. 5-10 ; PI. XVI, fig. 2. 

(2) 1893. Jlaloritei (Jovitee) ep. ind. ex. aff. dad E. v. Dio Cephalopodan der IUlUUtter Kalke, 

Abhandl. K. K. Geol. Roioliaans, VI*2, p. 62, Taf. LXXXVIII, 6g. 10. 


The shapo, sculpture and dimensions of this species are subject to considerable 
variations. Among tho large number of forms two only have been chosen for 
illustration. They constitute the most remarkable types of full-grown specimens. 

The length of the body-chamber comprises a complete whorl. Eull-grown 
specimens possess a body-chamber whorl, in whioh the sides become gradually 
flattened towards the aperture. This is connected with gradual compression. 
Whoreas noar the beginning of the body-chamber tho siphonal part is broadly rounded, 
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corresponding with the considerable thickness of the volution, it beoomee narrowly 
rounded, and in exceptional cases almost acute, in the vicinity of the aperture. 
Tho transverse section of the peristome is either higher than bros^f or of equal 
height and width. The greatoat transverse diameter coincides with tho umbilical 
margin. Tho opening of the umbilicus is very considerable. It begins on the last 
whorl before the aperture and oxpands as widely as in any European species of 
Jovitea or Jlaloritea. 

The range of variation in tho external characters enumerated abovo is remark¬ 
ably wide. The periphery is either regularly rounded (PI. XV, fig. 5), or angular 
(PI. XVI, fig. 2). Tho sharpening of the siphonal part is more or less Btrongly 
developed. In all my specimens, however, a faint, koel-like projection persists in 
tho middle of the siphonal part, extending as far as tho peristome. 

Tho width of the expanding umbilicus shows a wide range of variation. In 
some examples the opening of the umbilious is so considerable that the height 
of tho body-chamber volution slightly diminishes along its anterior portion up 
to the peristome, whilst in other specimens it is not large enough to prevent a 
regular, although very slow, increoso of height in the last whorl. 

The region of greatest inflation of the shell is also subject, to some variation. 
In some specimens it coincides with tho beginning of the body-chamber volution, 
in others it is shifted a quarter of a volution, or even further, anteriorly. 

The inner whorls (PL XV, figs. 0, 7, 8) overlap one another almost com¬ 
pletely and are very narrowly umbilioatod. They are considerably thicker than 
high and providod with a broadly inflated siphonal part. The narrow umbilious 
is surrounded by a comparatively high and vertical umbilioal wall, whereas this 
wall is extremely low in the widely expanding body-chamber whorl. Before this 
opening takes place, the tftnhilions is either closed by a callosity or else constricted. 
The kool-like projection in the middle of tho siphonal part is already visible in very 
young stages of growth (PI. XV, fig. 8). 

Tho sculpture consists of numerous, but low ribs, which, as a rule, bifurcate 
beyond the middlo of the flanks. These ribs do not keep a perfectly straight direc¬ 
tion, but are somewhat bent forward, running from tho umbilious across the sides to 
the external part, where they meet in an uninterrupted line along the median 
keel-like projection. Short marginal ribs are frequently intercalated between the 
Btem ribs. Thus, a considerable augmentation of ribs is caused in the vicinity of 
tho siphonal part. 

Two kinds of variation can be distinguished iu tho ornamentation of the 
shell. 

Towards the peristome of the body-chamber the ribs either grow fainter and 
in some dhses even almost completely disappear (PI. XVI, fig. 2), or else they are 
separated by wider intercostal spaces and become somewhat stronger, although never 
so coarse as in t|je following species. An important oharaoter is the persistence 
of diohotomising ribs to the end of the last whorl. Although broad and flat, 
undivided ribs frequently occur on tho body-chamber, most of the ribs retain the 
clmraotor of bifurcation. This is the only external oharaoter in wbioh our speoies 
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slightly deviates from Jomtes doom Mojs., in fchioh the oharaoter of the riba and 
their bifurcations does not remain the same on the body-chamber as in the earlier 
parts of the ifeell. 

The periHome has been partly preserved in the specimen illustrated on PL XVI, 
fig. 2. It iB not rectangular, as in the majority of European species of Hqlorites, 
but has a rounded periphery, as in the Indian representatives of that genus. The 
length of the body-ohamber is larger in full-grown individuals than in small ones* 
It is always a little more or a little less than one entire volution. 


Dimensions. 




PI. XV, fig. 5. PI. XVI. fig. 8. 


Diameter of tbe ahell. 

Diameter of the r at the beginning of the Iaat whorl, 
nmbtlioni l » » aperture . . . 

Height | 0 f t j, 0 volution .... 
Thkfcneee ) 

Height 1 the beginning of the laat rolntion 
Thick neM ' 

Thioknee* of the lait rotation abore the preceding whorl. 


00 mm. 

66 mm. 

2 .. 

2 tt 

16 „ 

8 „ 

84 .. 

80 - 6 ,. 

88 „ 

28 „ 

27-5 „ 

26 „ 

88 B « 

25 ,. 

18 „ 

18 


Sutures .—The projection of the periphery of the preceding volution touches 
the inner side of the large lateral Baddle in the penultimate whorl. As in Jovites 
daotts, two principal and two auxiliary saddles must therefore he distinguished. 
The striking contrast in the dimensions of these two kinds of saddles, charac¬ 
teristic of Jovites , is also obvious in tbe present spooics. 

In the details of the sutural line considerable differences are noticed between 
the present species and Jovites dacus Mojs. 

The saddles are more slender and Rhow a riohor dolichophyllio ramification 
of the lateral leaves, which are elongated and arranged ojiliquoly to the median 
axis of the saddles. Tho range of variation, to which the shape of the sutural 
elements is liable in this species, will be readily seen from the two figures 9 and 
10 on PI. XV. But it would be of no use to describe them in detail, as actually 
I have not found two inner nuclei with quite identical sutures. Notwithstanding 
their variability they agree fairly well in their chief characters. Tho contrast 
between principal and auxiliary saddles is always distinctly marked, although more 
or less so in different specimens. The arrangement of indentations in lobes and 
saddles remains invariably tho same and the siplional saddle always surpasses tho 
lateral one iu size. 

Remarks .—Some palaeontologists may consider that my description of 
this species introduces too wido an interpretation of the rango of a speoies in 
Triassio ammonites. But a separation of all the varieties would havo led me 
into an artificial grouping of forms which are all linked together by transitional 
shapes. It must, be borne in mind that tho rather rich material of* Jovites 
available to me for examination, was derived from one bed of limestone at a single 
place (Kalapani). For the grouping of suoh materials the method of distinction 
based on purely morphological characters is barely sufficient. The biologioal aspect 
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must also he taken into consideration. Aooording to their mode of occurrence all 
the ammonites united here in the species of Jovites daciformis, constitute one 
single association of forms. There they occur as a large number of individuals 
confined to a limited place. Thun, an enormous variability is caused by this 
confinement to a limited area. The specific identification of all those variations 
is scarcely less fairly justified than in many species of Jurassic Terebratulidce, 
to which a purely morphological determination of speoies cannot be applied 
either. 

The present speoies is certainly most nearly alliod to Jovites dacus 
E. v. Mojsisovics (Die Ccphnlopoden dor Hallstatter Kalkc, Abhandl K. K. GeoL 
Roichsanst., V1.-2, p. 49, Taf. LXXXIV, tigs. 1-8) from tho carnic stage of the 
llallstatt-limestone. 

Among my materials some examples may bo found, which in thoir oxtomal 
characters ngroo almost entirely with those types of Jovites dacus, in which the 
change of sculpture in the body-chamber is less plainly marked than in tho typical 
forms of the Alpino species. But I think that with extensive materials a correct 
idea of specific characters and of specific identity cannot be formed by a purely 
morphological comparison of single specimens but only by a comparison of the 
entire series of forms within tho range of variation of a species. Nevertheless, 
1 should, perhaps, have hesitated to separate my Indian speoies from Jovites dacus 
had not tho different structure of the sutural line required its isolation. 

Jn tho character of the sutural lino my specimens agree very closely with 
an Alpine species, which has been described by E. v. Mojsisovics as Jovites sp. ind. 
ex. aff. dad (1. o., p. 52, Taf. LXXXVI11, fig. 10). All tho features, in which 
tho sutural line of Jovites daciformis diflora from that of J. dacus — tho slender 
shape of the saddles, t^he obliquo position of the larger dolichophyllie leaves, 
and the greater height of the siphonal saddle — are found in tho sutures of this 
unnamed Alpine speoies. The differences in the details of tho sutures aro certainly 
not sufficiently important to forbid an identification of the two species. But the 
correct n<*ss of such an identification cannot be ascertained, because no full-grown 
individuals of the Alpine species ore as yet known. 

The species from the Daonolla bods of Lanka, doseribed as Jovites sp. ind. ex. 
ajf. J. dad by K. v. Mojsisovics (Pulroontologia Indica, sor. XV. Ilim&l. Foss. 
Vol. III. Ft. 1, p. 19) diffors from Jovites dad/ortnis by its moro richly ramified 
sutures “reminding us of the degree and manner of bifurcation of the more highly 
developed typical spooies of the genus JIalorites .” 

A secies, which is also very closoly alliod to the present one, is Jovites nov. 
sp. ex. aff. bosnensis Mojsisovics ( ibidem , p. 18, PI. IX, figs. 4, 5) from an 
exotic Hook in the Kiogarh range, south of Sangcba Talla (coll. Diener). The 
two specimens described and illustrated by E. v. Mojsisovics agree with 
J. daciformis in all those features in which they differ from J. bosnensis, namely, 
tho persistence 1 of bifurcating ribs on tho body-chamber and of the low kecl-like 
projection in the middle of the external part. Tho only feature of distinction 
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between this species and J. dactformis consists in the larger number and smaller 
strength of ribs in the latter form. The details of the sutural line of the species 
from the Kiogarh range are not known. 

Among the species of Jovites from the Triassio beds of Sioily described and 
illustrated by Gemmellaro, there is none as intimately related with the presont 
one aa J. dacus. 


2. Jovites ePECTABiLis nov. sp. PI. XVI, fig. 1; PI. IX, fig. 10 (sutures). 

• 

The second species, which I am able to distinguish among my materials of 
Jovites from Kalapani, is os noarly allied to Jovites bosnensis v. Mojsisovies 
(Die Ccphalopodon der Hallstatter Kalkc, Abhandl. K. K. (ieol. Keielisanst., VI—2, 
p. 62, Taf. LXXXIII, figs. 2, 3.) as J. dociformisia to J.daon^. Under this species 
have been included such forms as are of more globose Bhapo and in which the 
gradual compression of the last volution is followed again by a slight inllntiou 
towards the aperture and by a widening of tho external part. This put is 
consequently not acute in tho vicinity of tho poristomo but is regularly rounded. 

Other features of difference consist in the absence of tho keel-like m 
projection in the anterior portion of tho body-chamber and in the strength and 
arrangement of ribs. 

In the inner nuclei of both specios thovo is no marked difference in 
the ornamentation of the shell. But in tho penultimate whorl the sculpture 
is, as a rulo, somewhat coarser and consists of strongor and often acute ribs wh ioh 
are separated by wider intercostal spaces. In the anterior portion of the body- 
chamber tho sculpturo changes into strong undivided folds, exact ly as in Jovites 
bosnensis. In my type-spocimon (PI. XV, fig. 1) this character of the ornamenta¬ 
tion is very clearly marked and its difference from the sculpture of J. daciformts 
is obvious from a comparison of tho illustrations on PI. XV, tig. 6, with thoso 
on PI. XVI, fig. 2. It must, howover, bo noticed that transitional shapes between 
the two extreme types in both spocies aro not entirely absent, und that a few 
specimens have given me some trouble in uniting them with either specie*. 

The speoies is less frequently mot with among my material from Kalapani 
than is Jovites daciformts. 

The figured type-specimen is of moderate size. Most of tho specimens are 
considerably larger than those of Jovites bosnensis illustrated by E. v. Mojsisovics 
and agree in their dimensions with tho type from the Triassio rocks of .Transsyl- 
vania, illustrated by Herbich (Das Szeklerland, Mitthoilungen aus deni Jabrb. 
d. Koenigl. ungarisohen Geol. Anstalt., 1878, p. 86, Taf. XX, tig. 2). 

My type-specimen has its peristome almost entirely preserved. It is situated 
exactly one entire volution in front of tho strongest inflation of tho sholi. It is 

r i 
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bordered by two lateral lappet* of flatly rounded outlines, oauiing a small reduction 
of the lumen of the tube. 

Dimenaiona. 


Diameter of the ... 

Diameter of e at the beginning of the laet eolation 

the nmbilioa* I « i. *p*rtore . • • 

5®. 1 * 1 ' 4 I of the last ▼olntion • 

Thialcneae j 

Height ■) the beginning of the loot rolutlon 
Thick nee* > , . , 

Height of the lwt rolotion abore the piecedlng whorl 


. 70 mm. 

• • 8 n 

• • W N 

(« - 

* * 184 „ 

f8fl „ 

* ’ 1*0 .. 

• • 14 u 


Sutures. _The cliaractor of tho sutures differs from that in Jovitea boinenaia 

by its richer dolichophyllio ramification and by an oblique arrangement of the 
lateral branches of the saddles, very similar to that in Jovitea daciformia. The 
shape of tho siphonal saddle somewhat recalls that of soveral Indian species 
of tho genus Ealoritca , otherwise the sutural Hue shows the remarkable contrast 
between tho two principal saddles and the auxiliary olements, characteristic of 
tho submenus Jovitea. » 

I am obliged to confess that I had considerable difficulty in developing the 
sutures in a typical examplo of the species and succeeded in my attempt only 
aftor having sacrificed a number of specimous. The sutural line illustrated is the 

only one known to me. 

Remarks .—In its external features this species agrees so closely with Jovitea 
boanenaia , tliat I should have really been at a loss how to distinguish them, had not 
’ tho difference in the sutural lino justified their specific separation. 


Gonus: Gonionotitbs Gommollaro. 

1904. Uonionotitei OotmoolUro. I c-falopodi del Trie* euperiore dell* rogione oeoldenUl# della Sicilia, Palermo, 
p. 166. 

Tho genus Gonionotites has been established by Gemmellaro for the accom¬ 
modation of a number of large ammonites from the Trias of Sicily, which resembfc 
Juvavitea in the characters of thoir inner volutions, hut differ from that genus 
considerably in the f-culpturc of the body-chamber whorl. In tho majority of 
Sioilian species tho external part is flattened and strongly inflated in the vicinity 
of tho aperture. There are, howovor, some species in which this feature lias not 
been noticed, especially Gonionotitea Maurolicoi and G. Reate/anii. This group 
of forms is represented in tho 'rropites-limestone of Kalapani by a large speoies, 
to which the name of Gemmellaro has been assigned in honour of the late author 
of the genus Gonionotitea. 


Gonionotitks Gemmellsboi nov. sp. Pi. XV, figs. 3, 4. 

In the Him&layan collection this beautiful species is represented by eleven 
examples from the Tropites-limestone of Kalapani (coll. Smith). 
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The full-grown individuals (fig. 8) are strongly involute, with a very narrow 
umbilicus, whioh is surrounded by a perpendicular wall. The greatest diameter 
of the high-mouthed aperture ooinoides with the umbilioal margin. The cross- 
section is slender and oordiform, with gradually converging lateral parts and a 
narrowly rounded siphonal part. There is no inflation or flattening of the external 
area as in the majority of Sicilian species of Gonionotitea. On the contrary, the 
external part is even more sharply rounded in the aperture of the last volution 
than in that of the penultimate whorl. 

The peristome has not been preserved, but from fragments of the last volution 
its position can be made out with tolerable cortainty. As the last sutural line is 
situated near the anterior end of the penultimate whorl, a little more than ono 
entire volution belongs to the body-ohamber. It is therefore evident that ^lus 
spooies belongs to the section of Trachyoatraoa maevodoma. I am obiigod to lay 
particular stress on this observation, sinoo Gemmollaro in his diagnosis of the 
genus Gonionotitea describes the body-chamber os measuring only three-quarters 
of the last volution. 

The inner nuclei of full-grown individuals (fig. 4) are lower and provided 
with larger umbilici. The contraction of the umbilicus appears to he a gerontic 
feature. The cross-section is less strongly compressed, thicker and with an exter¬ 
nal part more broadly rounded. 

The chief difference between full-grown individuals and inner nuclei consists 
in the character of the sculpture. This variation in soulpturo is the principal 
character whioh inducod Gemmellaro to separate the genus Qonionotitea from ' 
Juvavitea and its allies. The ornamentation of tho inner volutions is that noticod in 
species of Anatomitea belonging to tho group of Anatomites aciaai, with paulostome- 
furrows following tho direction of tho ribs. Anatomitea Ducetii Gemmellaro (1. c., p. 
202, PI. XX, figs. 1, 2) is a species, which in its sculpture very closely agrees with 
inner nuclei of Gonionotites Gemmellaroi. Tho ribs are broad, flatly rounded above, 
and flexuous, Thoy cross the siphonal area in a curvo strongly bent forward. Somo 
of tho intercostal spaces are slightly deeper and wider than the rest. They corres¬ 
pond to paulostome-furrows in typical forms of Anatomitea and are bordered 
posteriorly by ribs, exceeding in strength the ribs following the paidostome-furrow 
anteriorly. These paulostome ribs and furrows aro the only ones whioh reach as far 
as the umbilioal margin. All the rest of the ribs and intercostal depressions rise in 
the lower or upper portions of the lateral parts. The ribs incroaso, as a rule, by 
intercalation of new ones, not by bifurcation. Tho number of intercalated ribs 
increases rapidly in the vicinity of the external part. 

In the last volution paulostome-ribs and furrows gradually disappear. In tho 
figurod specimen their last tracos have been observod at ono-half of a volution 
behind tho peristome. At the same time the lower and middle portions of th(f 
flanks become entirely smooth. Tho sculpture is confined to the siphonal part and 
margins and consists of numerous delicate ribs of equal strength. , 

Where the shelly substance has been preservod, itssurfaoe is seen to be covered 
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with numerous thread-like striae of growth, running parallel to the direction of 


the ribs. 

Dimensions. Fig. 8. Fig. 4. 

Diameter of the aboil ..••••-• XlO mm. 66 mm. 

„ „ tt umbilicus • *•.«.. 4 n 6 „ 

Beiglit of tl>a r obore the umbilical suture. 01 „ 88 „ 

Uat volution (. » „ preceding whorl.80 „ 19 „ 

Thickneu of the lut volution . . 87 » 86 „ 


Sutures .—Similar to those of the genus Halorites, with serial arrangoment 
of the richly dolichophyllic saddles. Two lateral lobes are present. 

8iphonal lobe comparatively short and bifid, divided by a low median promi¬ 
nence. Principal lateral lobe ending in a single terminal, with corresponding 
lateral digitations of unequal size, being divided at its base by two large converg¬ 
ing points. Second lateral lobe divided at its base by a large central point, 
causing it to terminate in two equal-sized digitations. Auxiliary lobes with single 
terminal digitations. 

Throe auxiliary lobes aud two auxiliary saddles stand outside the umbilical 
margin. 

From the sutures of Jodies the sutural line of tho present species is distin¬ 
guished by the prusenoe of two lateral lobos and by a less strongly marked contrast 
in the dimensions of the principal and auxiliary saddles. 

Remarks .—Among the species of Gonionotites from tho Triassic rocks of Sicily, 
described and illustrated by Gemmollaro, two species, G. Maurolicoi andG. Distefanii , 
seem to be closely allied to the present oue. 

G. Maurolicoi Gcmmellaro (l. c., p. 165, PI. XIV, fig. 5; XVII, figs. 14,15; XXX, 
fig. 10), has less strongly compressed whorls, but its external part is neither ilattened 
nor infiatod near the aperture of the last volution, in contrast to tbc majority o 
species of Gonionotites from the Triassic rocks of Sicily. In its ornamentation the 
spocioH mentioned as G. sp. ind. ex. aff. Maurolicoi by Gcmmellaro (1. c. p. 181, PI. 
X, fig. 7; XIII, figs. 7,8; XIV, fig. 0) shows, perhaps, oven a still greater resemblance 
to G. Gcmmellaroi. In their sutures tho two Sicilian forms differ from the present 
one by tho broad and serrated median prominence of their siphonal lobe and by 
the arrangement of tho terminal points of their lateral lobes. 

In the details of tho sutural lino Gonionoliles Gemmellaroi agrees best with 
G. Dislefanii, Gcmmellaro (1. o. p. 177, Pi. XXX, figs. 12-15). This species, which 
is also characterised by tho absence of any marked dilatation of its external part in 
later stages of growth is probably tho nearest ally to my Himalayan form. 


Genus : Jttvavites Mojsisovics. 

The presence of representatives of tho genus Juvavites (seneu stricto) in tho 
Tropites-limostone of By a ns cannot bo ascertained, on account of the insufficient 
state of preservation of a few fragments from Tern Gddh, which might, perhaps, 
belong to the group of interrupti. 
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The overwhelming majority of species of* Juvavitinee belongs to the suhgenns 
Anatomitee Mojs. 


Subgenus: TjxjJvrAriTxs Mojsisovics. 

Parajuvaviteb Jaoqtjini Mojsisovios. PI. XVI, fig. 3. 

1896. Parafuvavitti Jaequini E. v. Mojsisovic*, Beitrage zar Kantitnina <ler obertriadisehen Oephalopo* 
denfaunon de» Tlimflava, Danknohr. Kaia. Akad. d. WlawiMb. Math. Nat at. Bd. LX III, 
p. 696. Ta£. VI. figs. 4.7 1 VII, figa. 1. 2. 

1899. Parajuvavilet Jarqumi E. v. Mojsiaovioa, P*]®i»ntologla Ind ; oo, aor. XV, Him&l. Fossils, Vol. Ill, 
Pt. 1, Upper triasaio oephalopod-faunn of the Himalayas, p. 83, PI. VI, figa. 4-7 ; VIV, figa. 1, 2. 

Parnjuvavitee is one of the most characteristic subgonora of the lower ilorio 
stage in the Indian Triassic province. It agrees in its soulpture with the European 
group of Juvavites interrupti, but is distinguished by the opening out of its 
umbilicus beginning from the last whorl heforo the aperture. Thirteen specios have 
been described by E. v. Mojsisovios from tho llaloritos and Hauorites beds of the 
Bambanag range of lower noric (lacio) age. 

One of those species, Parajuravites Jaequini , is represented among the fauna 
of the Tropites-limostonc of Tera Gddh (coll. Smith) by three specimens, which 
agree in every respect with the Ilim&layan form from the llaloritos limestone. 
Having a large number of specimens from the Bambanag range at hand for 
comparison, I have been able to ascertain their perfect identity. 

Tho figured example agrees most closely with the types illustrated in figs. 4 
and 5 by E. v. Mojsisovios, combining some of their individual characters. As in 
spocimen fig. 5, tho lumen of tho tube shows a considerable inflation near tho 
beginning of tho last volution, whereas the zone of compression connected with a 
slight increase of height, coincides with a cross-section of the last whorl exactly 
opposite the aporture. With the oxample il lustra tod in fig. 4 (PI. VI) by 
E. v. Mojsisovios, roy type-specimen agrees in its sculpture, which consists of oloso sot 
ribs. Tho ribs are acuto and, as a rule, forked, either dichotomous or divided into 
three. Single ribs occur rather rarely. The predominant kind of rib-division is 
the bipartite one 

The area surrounding the opening of the umbilicus forms a narrow, smooth 
band. In the median rogion of the siphonal part tho ribs are often interrupted by a 
narrow, smooth area, especially in tho rogion opposite the aperture. 

My other specimens possess broader ribs separated by wider intercostal spaces. 

Dimension*. 

Diameter uf the ihell ..... ... 50 mm. 

„ „ „ umbilicus.® ' 

Height of the (those the umbilioal ..18 * . 

lest volution t „ „ preceding whorl ...«•• ** 

Matitnum thioknesa of tho laat volution ...... 82 ,, 

Thicknaas of tha laat volution near tha aperture . ... * 80 w 

Sutures. -Not known. 
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Subgenus: Avatomitmb Mojsisovics. 

Tho subgenus Anatomites is rather riohly represented among my Himdlayan 
materials from tho Tropitos-limestonc of Byans. But the determination of the 
species belonging to this subgenus proved to be a very difficult task, on aooount 
of the vory narrow circumscription of species introduced by E. r. Mojsisovics 
and Goramellaro. Even with the best illustrations of speoies at hand it is almost 
impossible to arrive at a satisfactory determination of specimens of Anatomites 
without the type-spooimens themsolves available for comparison. The task 
becomes the more difficult, if one is obliged to consult illustrations so roughly 
exocutcd as those in Gemmollaro’s monograph of the cephalopoda of the Triassic 
fauna) of Sicily. 

In tho present memoir specific determinations are only given for suoh 
examples as are fairly well preserved and havo boon comparod with Alpine 
typo-specimens described by E. v. Mojsisovics. In tho interpretation of species 
I havo followed the views of this learned author, although they may bo open to 
criticism, for which, however, my materials wore too scanty. 

All the species of this subgenus known to me, from the Tropites-limestone of 
Byans, belong to the group of Anatomites intermittentes. No representative of 
the group of A. scissi has been met with. Thore is only one species among them 
related more nearly to tho Himdlayan forms of Anatomites from the Daonella beds 
of the Shalshal and Bambanag cliffs than to European types. 


1. Anatomites cf. orassbplicatus Mojsisovics, PI. XVI, fig. 5. 

1898. Juvavilft ( Anatomite*) eratiepfieafut E. v. Mnjritovioa, Dio C«pbaIopodan der Hallatatter 
Kail**, Abbaudl. K. K. Gaol. Roiohaanat., VI-2, p. 189, T*f. XOtV, fig*. 6-10. 

This spocies is ono of the most characteristic and easily recognised among the 
congenorio forms. It is distinguished by its globoso shape, its deep contractions 
or paulostomo-furrows and by ooarse rounded ribs. Two specimens from Kalapani 
(coll. Smith' are referred to this Alpine species with such reserve os must be 
made on account of their state of growth. Both specimens consist of air-ohambors 
only, tho aperture in tho figured .example corresponding oxaotly to tho last air- 
chamber. 

Two deep paulostomo-furrows aro exhibited in tho circumferenoo of tho last 
whorl. Tho posterior furrow is the doepcst and bordered by very strong paulostome* 
ribs on either side. Along tho anterior furrow tho ribs preceding it are out off 
obliquely*. The ribs in the quadrant between tho two furrows are less strongly 
marked than thoso near the beginning of the last volution. In this respect my 
specimon agroos exactly with tho example from tho Suhbullatus-beds of Aussee, 
illustrated by E. v. Mojsisovics in fig. 8 (PI. XCIV). 
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In front of each phuloetomo-furrow the riba are lees broad an coarse, but 
gradually increase in width and strength towards the suooeoding furrow. They 
are always wider than the rounded interoostal valleys. 

No opening-out of the umbilioal margin has been notioed. 

Dimension*. 


Diftmettr of thi atoll . . . 86 urn 

.. .. » umbllioui. 2*5 „ 

Haight of tha f abora tha umbilical antura . . 20 

Ia*t Tohition (, m m praaa^Iag whorl . 11 „ 

Thfoknaaa of tbo laat volution . 20 , 


Suture *.—The sutures of the Alpine types were not known to E v. Mojsisovios. 
1 have suooeeded in developing the sutural lino in the figured specimen from Kak- 
pani. In its arrangement and in the degree of dentioulation it recalls tlio sutures 
of Anatomite$ Koninoki Mojsisovics (l.o.p. 128, Taf. XCI, fig. 11). 

The siphonal lobe is moderately deep, bifid, and divided by a very broad 
median prominence. Each of its two wings terminates in a single, sharp point. 
The principal lateral lobe ends in a single terminal digitation, with corresponding 
lateral ones on either side. The second lateral lobe is drv ided at its base by a large 
central point causing it to terminate in two oqual-sized digitations. 

The siphonal saddlo is tho largest. It is high and broad and sor*atod along 
its margins. The two lateral saddles are more slender but also provided with 
braohyphyllio serration. 

One auxiliary saddle is situated outsido the umbilical suture. 


2. Anatomitk8 speciosus nov. sp. PI. XVI, lig. 9. 

This is a very characteristic species of the group of Anatomite* intermittentea, 
distinguished by its vory prominent sculpture, broad paulostome-furrows and remark¬ 
ably catenate ribs. 

The only specimen available for examination from the Tropites-limestone of 
Nihal (coll. Kraft) is a high-mouthod shell, with a strongly compressed and nearly 
trapezoidal cross-section. The lateral parts are almost fiat and converge towards 
the flattened siphonal area, from which they aio marked off by bluntly rounded 
external margins 

The two halves of tho shell arc symmetrical and tho lateral ribs correspond 
regularly on either side of the modian lino of the external area In the anterior 
portion of the bodv-ohamher volution tho ribs unite along the external part without 
any interruption in the shape of forward-turned lappets. Jn the posterior part Of 
the last whorl, however, a slight interruption runs like a smooth band through tho* 
transverse ribs along the median line of the siphonal area. 

The lateral ribs are sharp and narrow and separated by wide intercostal spaces. 
There are four broad and deep paulostome-furrows in the circumference of the last 
volution. Ihe ribs preceding each paulostome, surpass in strength all other ribs and 
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have the typical charaotor of Cham (catenate) ribs cutting off obliquely numerous 
bundles of single, diohotomous and even tripartite ribs. The division of the bundles 
of ribs between two paulostomes is nine to tenfold. 

Dimensions. 

Dimn^r of the »bell . . . 

..umbilicus 

Height of the t above the umbilioal suture . 

]a»t volution l „ „ preceding whorl 

Thlokm m oi the last volution 

Su/ures .—Not known. 

Remarks, Anatomites Carols v. .Mojsisovica (Upper Trias'do Cephalopoda* 
fftinwe of the Himalayas Paheontologia Indica, scr. XV, Qiinril. Foss, Vol. JIT, 
Ft. 1, p. 37, PI. Xi, fig. 2) from the carnic Daonolla beds of the 8halshal cliff is 
very nearly allied to the present species, agreeing with it in the number of 
pnulostomn-furrows and in the character of the ribs occurring in the areas between 
the paulostoims The division of the bundles of ribs cut. off by a paulostomo-rib, is 
cloven to twelve-fold in A. Carols , but this difference is rather insignificant in 
comparison with the remarkable agreement in the general arrangement of the 
sculpture. In the outlines, however, the presont form diirors so considerably from 
Anatomites Laroli, that its separation as an independent species is required. 

Among Alpino species Anatomites suhroluudus v. Mojsisovios (Dio Cephalopo* 
don dcr llnllstiittor Kalkc, Ablrtndl. K. K. Geol. Ileicbsanst., VI-2, p. 103, Taf. XO, 
fig. r») may be ompared with the present form. But the features of distinction 
between thorn—globose shape, larger number of paulostomes, broader ribs and 
norrower intercostal valleys in the European form—are obvious at a glanoc from the 
respective illustrations. ./. Brocchii Mojsisovios (1. c. p. 104, Taf. XC, fig. 10) 
also shows a distant roieiublauoc to A. speciosus. 

Among the species of Anatomites from the Triasbio rocks of Sicily A. quisquin • 
aensis Gemmellaro (1 oefalopodi del Trias snperioro della rogiono oceidentale dolla 
Sicilia, p. 214) is perhaps nearly allied to the present one. Gemmellaro describes it 
as resembling A. Brocchii and A. (Jclonis in its sculpture, but differing from 
those tuo species by its less globose outlines and flattened lateral parts. Jn both 
of these characters it might therefore agree with A. speciosus. But any oloser 
comparison is impossible, because no illustration of the Sicilian species is given iu 
Professor Gemmollaro’s memoir. 


80 mm. 
8 „ 
If * 
12 .. 
13 


3. Anatomiieb cf. Thkodjhi Mojbisovics. PI. XVI, fig. 4. 

• 1893 JuraeUci (Analomitet) Thttnloii v Mojmovir*, 1 >ir Cipbalupoden dri Hallitultcr Kalkfl, Abhandl, 

* K K. Geol. I’eiehmHift, VI-2, p. 127, Taf. XCII, fig. 16. 

A single ipecitnon from the Tropitos-limestone of Kalapaui (coll. Smith) 
agrees in its outlines, dimensions, number of paulostomes and arrangement of ribs 
with Anatomites Theodori Mois. from tho carnic Subbullatus-bods of Aussee. 
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There are only two paulostome-furrows in ttfe circumference of the last volution. 
The ribs between them are of noarly equal strength. Tho insignificant develop¬ 
ment of tho difference in the strength of ribs in the anterior and posterior portions 
of a quadrant between two pauloetomes is the most important character in A. 
Theodori. It is also clearly marked in my Himdlayan specimen. Only the two 
ribs bordering the paulostome-furrows on cither side, are nioro prominent than the 
rest. Most of tho ribs are dichotomous. The division of the oatonate bundle, 
whioh is out off by the foromost paulostoiue-rib, is six-fold. 

Tho siphonal part is crossed by tho ribs in uninterrupted ourves 

Dimensions. 

Diameter of tlio (hell .... 

„ H „ ambilirun . 

lloight of tbe rabovotbe ombilionl nature . 

lsut tolution L „ ., preceding whorl 

Tinoknws of the ln»t volution 

Sutures .—Not known. 

liemarks .— Anatomites consangnineus Gemmolloro (l cefnlopodi del Trias 
superiore della regione oeoideutale della Sicilia, p. 210, PI. XX, fig*. 9-11), from 
the Trias8i(5 rooks of Foudo Modanesi noar Castronovo in Sicily, is nko closely allied 
to tho present species. It diffors by its more compressed whorls, by tho noarly 
smooth surface of tho lowor portion of its body-ohambor and by a comparatively 
broad interruption of the ribs along tho median line of the oxtcrnal part. 


21 mm. 
con. 1*5 „ 
13 5 
« „ 
12 • • 


4. Anatomites Bkrespoiidi nov. sp. PI. XVJ, tig. 8. 

This spooieB is comparable to Anatomites intermittens v. Mojsisovics (Oephn* 
lopoden der llallslsitter Knlke, Abhnndl. K. K. Geol. Iteiolisanst., V1-2, p. 112, 
Taf. XCIII, figs. 6-10) and A. JIaurilii v. Mojsisovics {ibid., p. 113, Taf. XCI, 
fig. 10) from tho oirnio llallstatt-limostonc of the ttalzkammcrgnt. 

Anatomites intermit tens shows social resemblance to the species here described, 
of which two examplos from the Tropitcs-limestone of Kolapani (coll. Smith) arc 
available for examination. Both of thorn agree in the outlines of the shell, in the 
presenoe of broad and strong ribs preceding the paulostorao- furrows, and in tbe 
partial obliteration of sculpture in the lowor portion of tho quadrant between two 
paulostome-ribs. They differ, however, in some minor details of ornamentation, 
whioh necessitate the Indian form being mado an independent species. 

In tho oirenmforenoo of the last volution, which forms part of ttyo body- 
chamber, four paulostomes are counted. They are small and low and chiefly 
marked by the presence of strong and broad, forked ribs bordering them along 
their posterior margin. Tho foremost paulostome is almost completely obliterated. 

Tho most conspicuous eloment in the sculpture of this species is the character 
of the paulostome-ribs. They are broad and ooarso, contrasting remarkably with 

s i 
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thy rent of the ribs in strength find consisting of two ribs, which unite in Ufa 
umbilical margin. In this character the present speoies agrees entirely with 
A, intermittent. Bat the number of ribs originating from a division of those paulo- 
ston - e-ribs differs considerably. In A. intermittent eaoh of the tiro stem-ribs Is 
only dichotomous whereas in the present species the anterior rib is tripartite and 
the posterior one a true catenate rib, cutting off a bundle of ribs, the division of 
which is five to six-fold. 

All tbo ribs between the paulostome-ribs are very delicate and restricted to the 
central and marginal regions of the shell. They attain their greatest development 
where they cross the siphonal part. All the ribs unite regularly from both sides 
along the median lino of the external part. There is no smooth band interrupting 
tlu3 external sculpture, as in A. intermittent. The ribs are curved over the 
external part with their oonvexity turned anteriorly. 

Dimensions 

Diameter of the ehrll ..... .... 88 mm. 

„ „ umbilicus • . .... • . 8'5 ,, 

Height of the < above tho rnnbilioal eutnie . . . . . • 21 „ 

last volution *. „ „ preceding whorl.18 „ 

Thickness of tho last volution . ... . 16*5 .. 

Sutures'— Not known. 

Femarkt .—This speoios is also allied to A. Mauritii Mojs., from whioh it 
differs by tho more prominent sculpture of its body-ohamber, by its rounded siphonal 
part, by a larger number of paulostomes and by the presence of fasoioulate ribs. 

Among the species of Anatomitet from the Triassic rooks of Sicily, there is 
only a single one, A. Curionii Gemmellaro (1 cefalopodi del Trias superiore della 
regione occidcntale della Sicilia, p. 219, PI. VI, figs. 4, 6 ; XX, figs. 12,18) compar¬ 
able to our Indian form. But its sculpture is more irregular and the difference in 
the strength of paulostome-ribs and ordinary ribs is less clearly marked. 


6. Anatomites cf. Fisohebt Mojsiaovics. PI. XVI, fig. 10. 

lflf>8 Jumtntn (4natontie») Fitcheri E. v. Mojaiaovin, Ccphalopoden d*r IlallaUtter Kalka, Abbandl. 

K. K. (hoi. Itelchwul.. VI-2, p. 124. Taf. XCII, figa. 4. 6, Tnf. CXXIX, fig. 21. 

The specimen figared from tho Tropitcs-liraestone of Kalapani (ooll. Smith) 
Beems to ho most closely related to Anatomitet Fitcheri Mojs. from the Elliptious- 
beds of the Salzkammergut. and is probably only a variety of that species. In its 
shape it differs slightly from the Alpine type-specimen by its more strongly 
oompreegod volutions, but this character oan scarcely be considered as a feature 
of specific importance, as in the European A. Fitcheri itself it is subject to 
considerable variability. It only needs a glanoe at the cross-sections of the three 
examples illustrated by E. v. Mojsisovics, to see the wide range of variation existing 
in the proportions of height and width of the tnbo. 
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Apart from its lets globose shape my specimen agrees fairly well with the 
Alpine types in its ornamentation, especially so with the variety illustrated in 
fig. *1 (PL CXXIX). 

Three paulostome-furrows are counted in the oircumferenoe of the last volution. 
In front of eaoh furrow the sculpture almost disappears. The furrows nre very 
■deep and wide and bordered posteriorly by broad folds. All tho ribs are olose-set, 
broad and comparatively low. In the paulostome-ribs the catenate character is 
very distinctly developed. It out off obliquely a bundle of ribs, whose division is 
six-fold. 

The sculpture of the quadrant between the middle and hindmost paulostome- 
furrows agrees remarkably well with the ornamentation in the corresponding region 
of the above-quoted Alpine example. 

In the vicinity of the aperture all the ribs diminish in strength. Even I he 
foremost paulostome-rib is comparatively low. 

The ribs either oros9 the external part in an uninterrupted, prominont lappet, 
with its convexity turned forward, or alternate on either side of tho median lino. 


Dimensions. 


Diameter of the shell 

„ „ umbilici!* . 

Height of the t above the umbilical auturo 
laat volution l „ „ precedingjwhorl 

Thiokneev of the laat volution . 

Sutures .—Not known. 


41 min 
4 .. 
25 
14 
18 


6. Anatomitbs sp. ind. aff. Eischeri Mojs. PI. XVI, iig. 6. 

A single incomplete specimen from Kulapani belongs piobal ly to a now spooioN, 
which seems to he more nearly allied to Anatomites Fischeri than to any other 
Alpine type described by E. v. Mojsisovios. In the Triassic fauna of Sicily 
Antomites Beneckei Oemmellaro (I cefalopodi del Trias superiore della parte 
oooidentale della Sicilia, p. 210, PI. XVII, figs. 5, 6) seems at first glance to 
possess a great similarity to the present species, especially so in the development 
of paulostomo-ribs and furrows, but a more minute examination shows that the 
affinity of the two forms is only a rathor distant one. 

My specimen is of globose shape, with a regularly rounded siphonal part and 
with volutions of equal height and thickness. It shows only two paulostomes but in 
the complete shell there were probably three paulostomes in the circumference of 
the last volution. • 

The paulostome-furrows are deep ai d wide and bordered on either side by sharp 
ribs, which, however, do not surpass the other ribs in strength. The ribs preceding 
tho anterior paulostome aro considerably stronger than those in the quadrant between 
the two paulostomes. All the ribs are undivided. The bundle, which is cut off 
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obliquely by the paulostome rib •bordering the posterior margin of the furrow, 
consists of five single ribs. The ribs are arranged symmetrically on both sidoa or tho 
shell and cross the si phonal part in an uninterrupted forward-turned curve. 


Dimensions. 


Diametm of tha shell . . 

„ „ „ umbilicus . 

Height 7 0 f t] ie ] M t volution 
Thickness ) 


Sut nr os .—Not known. 


88 

6-6 

]8-» 

10 


nun. 

it 




7. Anatomitrs of. Edgari Mojsisovios. PI. XYI, fig. 7. 

1H1I3. Jwnvite « ( Anatomitrs) Edgari v. Mojsisovios, Die Ccphalcporfeii dcr Hallslutter Kalke, Abhandl. 

K. K. <1*1. RoitfhMiirt.. Vl-2, p. 125, Taf. XCli, fig*. 18, 14. 

Two specimens from the Tropites-linicstono of Kalapani are comparable to 
Anatomites Edgari v. Mojsisovios, or probably even identical with that species. 

In sue and outlines thoy agroe with tho smaller variety illustrated by E. v. 
Mojsisovios in tig. 13, distinguished by the insignificant curvature'of its paulostomes 
and by tho ludimentary development of calenato ribs. 

The paulostome-fnrrows are neither very broad nor deep. There are three 
paulostomes in tho circumference of the last volution. In the figured specimen tho 
first paulnstome is situated exactly at tho beginning of the last volution and is 
hidden in the lateral view by the adherent matrix, 'llio ribs are very numerous, 
close-set and narrow, 'lhe majority of them aie dichotomous but frequently 
two dichotomous ribs arc united into n short stem-rib before reaching tho umbilical 
margin. 

Tho division of the catenate ribs which are cut off by the paulostomo, is four to 
five-fold, exactly as inthe above-quoted specimen of A. Edgari. 

The ribs are airanged symmetrically on both sides of tho shell, but the orua- 
mentation grows very faint, along a narrowband on the external part, which 
does not correspond exactly with tho median axis of tho shell. 


Dimensions. 

IliaiTitflur of tint nI.cII ......... 2'i turn. 

„ „ „ ambitious. 2 „ 

Height of tin* i above tbe umbilical suture.1C „ 

last Volution l „ „ piceeding whoil ...... ‘I „ 

Thu.knHHH of fhu In»l volution . ...... 20 „ 

Sutures .—Agreeing with tbos'* of Annlotmtes erasseplicottis and of Juvavites 
Konincki in general arrangement and degree of dontieulation. '1 ho siphonal and 
principal lateral lobes arc equally deep. Saddles slender, bracbyphyllio and serrated 
up to their tops. The siphonal saddle is the largtsl. 
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Family: SIMHITIDJt Mojs. 


Genua: Sibirites v. Mojsisovios. 


SlBIRITES (MiSTASiBIIUTKN) PlflLIPPII 110V. «p. 1*1. XVI, fig. 11. 

A specimen from the Tropitcs-Jimestone of Kalapani (ooll. KraITt) appears to 
be closely allied to the Hallstatt types of Hlftaaibirifei, especially to J lolaai birites 
annulosus E. v. Mojsisovios (Cephulopoden der Hallstaottor Kalke, Abhandl. K. K. 
Geol. Reiohsanst., VI-2, p. 830, Taf. CXXIV, figs. 8-10) and M. U/iliyi v. MojsisovicN, 
(ibidem , p. 8*31, Taf. CXXiV, figs. 3, 6). As in tho true Metasibintcs the 
bifurcation of the ribs occurs in the lower portion of the lateral parts, often quite 
near the umbilical margin, not in marginal spines, as in the subgenus Thetidites. 

The only specimen available for examination is widely umbilioatcd, with 
slowly increasing whorls and with a low aperture. The umbilical ami siphonal 
margins aro distinctly separated from the lateral parts. 'Jlie sides ate fiat but the 
siphonal area is regularly rounded. 

Tho inner volutions have been partly injured by weathering. Their sculpture 
is not accessible to observation. Iu tho penultimate and last volutions the lateral 
ornamentation consists of straight radial ribs, which ore either single or dicho¬ 
tomous. The bifurcation of dichotomous ribs occurs in tho umbilical margin, 
exactly as in tho type-specimen of Melaaibirilea annulosua .Mop. (1. c., fig. 0). 
The jjoint of bifurcation is not marked by any tubercle or prominence. 

In tho penultimate whorl most of the ribs arc dichotomous, hut in tho 
last volutions undivided ribs predominate. Both the single and dichotomous ribs 
cross the siphonal area with a eurvo strongly bout forward. .Year the siphonal 
margin they become more prominent, but do not form distinct tubercles in the 
middlo of the siphonal area the ornamentation glows fainter. A few of the ribs 
are doubled whilo passing over the external area. 


Dimensions. 


Diameter ot the nt ell 

„ „ „ umbili'u* 

Height 
Thieknrsfc 


H 


the la >t volu'ioti 


17 mm 


. H H 



Sutures .—Not known. 

Jlemarks .--Tho relation of the prosent species to the genus Sibirites 'cannot • 
be ascertained positively, as the length of its body-chamber iu not known. The 
identification with Metusibirites is, it is true, most probably correct on account 
of its very close agreement with Melasibrites annulosus Mojs. in shape and 
sculpture. Nevertheless its possible relationship with JBuohites Mojs. must also 
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be taken into consideration. The length of the body-ohamber being unknown, a 
decision must be deferred until better materials have been obtained. 

If the referenoe to ifetasibirites should be proved to be oorrect, the present 
species would take a rather Isolated position In the Indian upper Trias, where the 
genus Sibirites has hitherto been known to be represented only by such types as 
liave been united in the subgenus Thetiditea by E, v. Mojsisovics. 


Family: TROPITIDAE Mojs. 

Genus: Eutomoceras Hyatt. 

A. Group of Eutomooerata punctata. 

1. Eutomoceras Kraffti nov. sp. PI. V, fig. 1. 

The spooimen figurod from the Tropites-limestone of Kalapani (coll. Krafft), 
broken as it is at the beginning of the body-ohamher, is closely related to 
Eutomoceras Laura x. Mojosisvios (Oophalopoden der Hallstaetter Kalke, Abhandl. 
K. K. Geol. Reichsanst., VI-2, p. 294, Taf. CXXXI, figs. 18, 16-18, Taf. OXOIII, 
iig. 3), from whioh it differs by its largo size, by the smaller number of spiral rows 
of spines, and by the arrangement of its sutural line. 

The Rtrongly oompressed and high-mouthed volutions aro provided with flatly- 
arched lateral parts, which converge gradually towards the siphonal area. The 
external area is broader than in Eutomoceras Laura or in E. sandlingenee v. Hauer 
and is fiat, not highly rounded as in the majority of congeneric species. The median 
keel is low and narrow. The deep umbilicus is surrounded by a perpendicular 
wall and separated from the lateral parts by a bluntly-rounded marginal edge. 

The ribbing agrees with that of Eutomoceras Laura. From the umbilical to 
tlie Hiphonal margin the number of ribs increases either by bifurcation or by 
intercalation. Near the beginning of tho last volution five spiral rows of spinos 
are distinctly marked. The spines of the marginal und central lateral rows are 
spirally elongated Tho umbilical tubercles are coarse and more strongly de¬ 
veloped than the rest. In the antorior portion of the last whorl all the marginal 
and lateral spiral rows of spines are gradually replaced by spiral bands or lines, 
which differ from tho numerous and delicate spiral strife crosaing the surface of 
tho shell by their greater strength. Only the umbilical and the lowest lateral 
rows of spines persist tliroughout the entire length of the volution. 

Th6 gradual obliteration of spiral tubercles is a character whioh has also been 
uotioed'in E. Laura by E. v. Mojsisovics. E. quinqucpunctatum v. Mojsisovics 
(1. c., p. 298, Taf. CXXXI, figs. 12,15), whioh agrees with my Himdlayan specimen 
in the number of spiral rows of spines, differs from it in the shape of its ribs, whioh 
aro straight, not sigmoidAl. 
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Dimension*. —The measurements of this "specimen, taken along the broken 
inner margin are as follows:— 

Diameter of tho shell.. 104 mm. 

„ „ „ timbillona.IB „ 

ThL'kn- } U.tT0l«U OT .{ M :: 

Suiures.—The sutural line difFers considerably from that of E. Laura, especi¬ 
ally in the stronger individualisation of the second lateral saddle. 

Sipbonal lobe deep and divided by a very broad median prominence. Principal 
lateral lobe a little deeper than the siphonal lobe, and terminating in elongated 
digitations, the central one being the deepest. 

Second lateral lobe terminating in two points of unequal length, which aro 
separated by a large indentation. 8addles doliehophyllio, pyramidal and slender. 
Their base is considerably less broad than in E. enndlingetme or in E. Laura. 
Principal lateral saddle surpassing the siphonal in height. Tho second lateral 
saddle is well individualised and higher than the following elements of tho auxiliary 
series. 

Remarks. —The speoies which seems to he most nearly allied to the present 
one, is Eutomocerae Catherina Gemmellaro (I cefalopodi del Trias superiore della 
parte oocidentale della Sicilia, p. 92, PI. XXIX. figs. 25-27) from the Triassic 
limestone of San Stefano Quisquina in Sicily. It agrees with E. Kraffti in the 
strong development of the umbilical and lateral rows of spines and in the arrange¬ 
ment of the sutural line. It is only in some subordinate details that the sutures . 
of the two species differ. 

As a feature of distinction the different character of the siphonal area must 
he considered, which is narrower and provided with a high median keel in 
E. Catherina. 


E. Group of Eutoniocera/a striata. 

2. Eutomoceras Mojsisovicsi, nov. sp. PI. V, fig. 2. 

1896. Eutomoeerai nov. f ind. ef. E. Plinii r. Moj«i*ovie». lieitrargo /in Kenntniss dcr obertrinditchon 
Cephalopodeufaunon des Himalaya, Denksolir. Ka>a. Akad. d. Wi-*emwli. Math, nut Cl. Bil. LXII, 
p. 617. 

1899. Eutomocerat nov.f. ind. cf E. Plttii, v. MojosInovicn, Palwout. Indies, an. XV, Himal. Fo'»., 
Vol. III. Ft. 1, p. 48. 

In Griesbach’s collection from Kalapani this speoies was represented by a 
weathered cast unfit for illustration, which was referred by K. v. Mojsisovios 
to a new speoies of Eutomoceras of tho group of E. Plinii. Prom the samo 
locality (coll. Smith) a well preserved, entirely chambered specimen lies before mo, 
which apparently belongs to the samo specioB as Griesbach’s oast. 

As has been remarked by E. v. Mojsisovics, the shape and sculpture agree in 
essential points with E. Plinii Mojsisovios (Die Oephalopoden der H&llstattcr Kalke, 
Abhandl. K. K. Geol. Reichsanst., VI-2, p. 289, Taf. CXXX, figs. 4, 6, 0). The shell 
is strongly compressed, high-mouthed and provided with a very narrow umbilicus. 
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The lateral part* are flat and ooaverge gradually towards the narrow* sharply- 
rounded siphonnl area. The median keel it low and not laoed at its base. 

The ornamentation consists of very flat ribs, which broaden out consider¬ 
ably towards IhuMphonal margin, and are interrupted by narrow intercostal valleys. 
The ribs slope down with perpendicular walls to the intercostal furrows. This is 
oxactly the pattern of ornamentation which has been described by E. v. Mojsisovics 
in Euto'bocerai Theron and E. Plinii from the oarnio stage of the Hallstatt-lime- 
stone. From E. Theron our species differs by the absenoo of umbilical tubercles, 
corresponding with the origin of tho fasciculi of ribs, from E. Plinii by the smaller 
number of ribs, which are less distinctly falciform, being nearly straight, and slightly 
sigmoidal only in tho marginal region of tho shell. 

• Spiral strife are distinctly developed and some of them even as strongly marked 
as in E. sandlinyevae sBauor. 

Ditneneiont. 


Diamrtu ol the nhell < 
.. , umbilical 


Height 
Tim knew 


1 

s 


of tin lait volution 


. 61 mm, 
. 5 M 

t 86-6 „ 

* t IS „ 


Sutures. —The chief difference between the prosent species and Eutomoceraa 
Plinii consists in the development of the sutural lines. E. Plinii is distinguished 
from all other oongenerio forms by its complicated sutures, some elements of 
which linvo reached a leptopbyllio stage of development. This is especially the case 
in the siplional Baddle, of which the external margin is provided with large accessory 
indentations. 

The sutures of E. Mojaisovicai arc doliohophyllio. The siphonal lobe is shorter 
than the principal lateral lobe The saddles are slender, recalling in shape thoso of 
E. The) on v. Dittrn., but the principal lateral saddle surpasses the siphonal saddle 
in height. Tho second latoral saddle is distinctly individualized, not united with 
tho auxiliary scries into a suspensive lobe ns in E. denuilatum Mojs. The 
auxiliary scries is not entirely known to me. An auxiliary lobe and saddle 
stand outside the umbilical margin. The auxiliary lobes following along the 
steep umbilical wall liavo boon too much injured by weathering to permit an 
examination of their details. 


3. Eutomooeras sp. ind. of. sandlingbnse Hauer. 

1819. A mmonitet tamdltngenti* F. v. Hauer, Uber nrue Cepha'opoden mu den Marmonohichten von 
Hal>tat! uml Auanee, Haidingere Naturwiu. Abhandl. Ill, p. 10, Taf. Ill, fige. 10-12. 

1W8. Ammonifti tandlmgemU A. t. Dlttmir. Zur Fauna der Hal la tatter Kalke, Geognoit. Palnunt. 

Drllrnrgu run Baneoke, Sehloeiibaoh und Waagan 1, p. 370. 

1809 JSutomootrut tandhngtme E. v. Mojeiaovlca, Die Cephalopodeu der Hnllitatter Kalke, Abhandl. K. 

. K Giol. Rciobnnat., Vl-2, p, 285, Tat. CXXX, figi. 11-18, OXXXI, fig*. Ml. 

1800. JZ ind. ej. tandlingente S. v. MojtJwvios, Dankarhr. Kaia. Akad. d. Wiaaenioh. LXIII, p. 614. 

1809. K. »p. ind. cf. *andl\%gt*tt K. v. Mojaiaovioe, Palroaatologia Indiet, aer. XV, Hlmdl. Foaa. Vol. Ill, 
Ft l?p. 40. 

1601. E. tundlingemt Oemmetlaru, 1 oephidopodi del Trial eaperiora della parta cocidantala della Bioilia, 
P. 77. Taf. Will, flu*. 8-JO. 
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Some fragments not suitable for HhistraUon from the Tropites-limestone of 
Kalapani (ooll. Gricsbach'i were provisionally referred to this species by B. v. 
Mojslsovios. In Smith’s collections from the same locality E. aavdlivgena: is most 
probably also represented, but, unfortunately, imperfect fragments only bavo been 
obtained, not sufficient to enable one to oome to an absolutely certain decision 
as to their perfect identity with that wide-spread European speoics. 

One fragment especially sgrees very closely with the broadly ribbed variety of 
E. raudlingettte both in its ornamentation and sutures. It has not boon figured, on 
account of its poor state of preservation. • 


Genus: Margabitis Mojsiiovics. * 


A. Group of Margaritet bispinosi Mojs. 

1. Mabgabites cf. AT7CTU8, v. Dittmar. PI. Ill, fig. 4. 

I860. Jmmonitei anetvt A. v. XHttnsr, Znr Fannn d#r HmIUtWter K«lko, Geognoit. Palreont. 

Britikge von Benfcke, Wnsg« nod Schloeobtoh, Bd. I. p. 867. 

1898. Ufargarttu auetut r. llojaUoviw, Dio Cephalopoda) der IlalUtitter Kalke, Abhandl. K. K. 

Gaol. Reiobanaat., VI-8, p. 806, Taf. CXVIII, fig. 18. CXXVIII, fig. 2 

Two specimens from the Tropitesriimestone of Kalapani (coll. Smith) agree very 
closely with the large type-specimen of Mar gar it fa auctua from the Subhullatus 
beds of AuBsee. 

The figured specimen i" distinguished by thicker whorls, which art* considerably 
broader than high, but in my seoond example the cross-section of the last volution 
is of equal height and width, exactly as in the European type. 

In the last volution the sculpture consists of three rows of spines of unequal 
strength. The marginal spines are the strongest. The external spines are more 
delicate than the umbilical and marginal ones. 

The umbilical and marginal spines are connected by straight ribs, which do 
not follow an exactly radial direction but are slightly turned backwards. The 
umbilical and marginal spines occur in equal numbers, but the external spines aro 
more numerous, bifurcation of the ribs being noticed occasionally in the marginal 
spines. In the fragment of the last volution of the specimon figured seven marginal 
and nine to ten external spines arc counted. In my second example ton marginal 
spines correspond to fourteen external ones in the anterior half of tho last volution. 
In Margaritea avctva biiurcation of the ribs also occurs occasionally in the 
marginal spines, but a little less frequently. This is the ouly character of difference 
between the Himdlayan and European specimens which I have to mention, but I 
do not consider it to be of sufficient importance to preclude their identification. 

In the external spines bifurcation of the ribs sets in regularly, exactly as in the 
Europoan typos of M. avctva. The external ribs, which are more dolicate than the 

T * 
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lateral ouch, reach as far as the narrow median keel, which is not bordered by 
external furrows. A delicate longitudinal striation of the siphonal area is distinctly 
developed in both of my examplos. 

The point at which the extornal part becomes highly rounded and covered 
with accessory spines, can bo fixed with full certainty in the specimen figured. 
At the beginning of the penultimate whorl the siphonal area is flatly curved and 
bordered by sharp margins, coinciding exactly with the position of the coarse spines 
in which the straight lateral ribs terminate. Very delicate extornal ribs extend from 
this margin to the median kool and faiut traces of an accessory row of external 
spines are noticed in the immediate vicinity of the siphonal margin. It is only in 
the penultimate whorl that tboso accessory prominences are gradually converted into 
well individualized spines, that the marginal spines arc shifted from their original 
position towards the middle of the flanks, and that tho flat external part booomes 
highly rounded. 

In the inner volutions of this species the marginal spinos are vory prominent 
and placed exactly at the umbilical suture of the following whorl. 

Dimensions. 

Diamotor of the shell ... 67 mm. 

„ „ „ umbilicu.. 80 „ 

Height of tho / above tbe umbilical autuie .. 21 „ 

la»t volution t i, •• pie«oding whoil . ... 18 „ 

ThiokneNH of the last volution. 28 .. 

Sutures. —Not known. 

Remarks.— The present species is certainly very nearly allied to M. ornatissi- 
ams Oemmellaro (I ocplialopodi del Trias sup. della parte occ. della Sicilia, p. 128, 
1*1. XXV, ligs. HO, HI). As features of distinction from M. auotus tho following 
have been enumerated by Gemmellaro: a wider umbilious, a roundod base to tho 
marginal spines, and tho presence of koel-furrows. My spccimon has marginal spines 
with a rounded base, but no keel-furrows. 


2. Maegaeitbs Sushbna nov. sp. PI. Ill, fig. 5. 

This species is vory noarly allied to Marff aril es auotus v. Dittmar. Tho ohiof 
difference consists in the regular bifurcation of ribs in the marginal spinos. A 
second bifurcation occurs with equal regularity in the external spines. Thus tho 
number of external ribs touching the median keel is twice tho number of ribs 
betweon The marginal and external spines and four times tho number of radial 
ribs. 

Of two specimens available for examination the illustrated ono is of slightly 
elliptical outlines, whereas the othor shows the normal spiral of involution. I 
consider this difference to be purely accidental only. 
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The keel, which has been perfectly preserved, is faintly orenulated, high and 
narrow. 


Dimention*. 


Diameter of tho .hell. . .. . 89 nun, 

„ „ „ ntublltau.. „ 

Height j of the lut volntion.( ** ** 

Thioknexe > lU „ 


Suture*. —Not known. 

Locality. Number of specimen* examined .—Kalapani 2, coll. Smith. 


8. Margaritbs nov. sp. ex nff. aucto Dittm. PI. Ill, fig. 6. 

There is a second sjccios of Margarite* nearly allied to M. cuctus v. Dittnmr, 
among my materials from Kalapani (coll. Smith). It is represented unfortunately 
by a singlo, though fairly well preserved, fragmentary specimen. I consequently 
refrain from proposing a new specifio denomination. 

My specimen agrees almost exaotly with Margaritcs Sushcna in its dimensions 
and outlines, but differs from it by its ornamentation. I ho ribs bifuroato in 
tho umbilical and marginal, not in tho external, spinos. Thus tho number of mar¬ 
ginal and external spines is equal and twice as groat as that of tho umbilical spinos. 
The marginal spinos are situatod considcrab ly nearer tlio kcol than in tho preceding 
species. Tho external spinos aro less strongly dovolopod aud aro absorbod in tbo last 
volution in two parallel rows of spirally elongated accessory spines. 

The umbilical wall is comparatively high, with a steeply inclined slope, and is 
also covered with sharp aud strong ribs, originating at tho umbilical suture and 
running backward to the umbilical spines. 

Dimension*, 

I'iameter of the shell.87 mm. 

,, „ „ umbiliou..12 „ 

Height of the / above the umbilical antiiro. . 18 „ 

last volution (, ., „ preceding whorl . . . . . . . 10J „ 

Tbtokueas ot the laat volution. . 17 „ 

Sutures .—Not known. 


4. Margarites cf. ciRCUMspiNATus v. Mojsisovios. PI. Ill, fig. 7, 

PI. I, fig. 7. 

1893. Margarita* cirr»m*pinatu* r. Mojaiiovioa, Die Oephalopoden dor lUllstutlor Kullce, Abbandl. K. K. 

Gaol. Ueichianat., VI-2, p. 299, Taf. OXVZI, fig.. 1-0, 9, 10. 

1904. Murgaritta circum*pinatu» Geminollaro, I oefalopodi del Tria. .opeiioro della parte ooc'uUntala della 
Sicilia, p. 124. • 

• 

The specimen from Kalapani (oolL Smith) illustrated on PI. Ill, fig. V, agrees 
very oloscly with numerous examples of Margarite* circumspinatu* from fcheoamio 
Hallstatt-limestonc of tho Salzkammergut. It is somowhat distorted by prossure 
and diawn out obliquely. The only difference between this specimen and the 
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European types consists in tbo greater width of the cross-section. tn this 
respect it even surpasses the example from the Elliptious-beds of the Feuerkogel* 
illustrated in fig. 3 by E. v. Mojsisovics. It is on account of this difforenoe ir 
the projiortions of height and thickness of the cross-section, that I have referred 
my Hinidlayan specimens to Margaritea oireumapinatua as qf. only. Otherwise 
their specific idontity could not bd questioned. 

Tlio sculpture is exactly the same as in J/. oireumapinatua. The marginal 
spines are very strongly developed. In the inner volutions they are seen as sharply 
pointed thorns, firmly approssod to the umbilical wall of the following whorl. 
Umbilical spinos make their first appearance near the beginning of the penultimate 
volution. A distinct umbilical margin is developed at the same stage of growth. 
Umbilical and marginal spines are connected by broad and straight, flatly-arched 
ril>s, which arc simple, nover dichotomous as in the species illustrated in 
PI. CXV1I1, figs. 5. 6, by E. v. Mojsisovics. 

On the siphonal area two oxternal ribs originate from a single marginal spine. 
Accessory ribs are occasionally intercalated between two spines, but not regularly. 
The keel is smooth and bordered by deep keel-furrows. It is lacod at its base and 
therefore broken off easily. This has boon the case in the specimen from Tera G6dh 
(coll. Krafft) which has been illustrated in PI. I, fig. 7. The example is a 
cast entirely devoid of shell and might from a cursory examination easily be 
mistaken for a species of Diatiehitea. The keel is entirely wanting and the deep, 
rounded median furrow in tlic extornal area recalls a spooies of the genus 
Diatiehitea, although external keels bordoring the median depression are absent. 
It Is not only the shape of the cross-section and sculpture, by which the identity of 
his fragment with Margaritea oireumapinatua has been provod, but especially the 
fact, that along the internal side of the fragment a modian furrow has also been 
noticed. This internal furrow obviously corresponds to a modian keel of tho preced¬ 
ing volution. 

Dimenatona. 

Dixn>»tpr of th* xliell .......... 37 into. 

„ „ umbilicus ... . IS „ 

Height I of the last volution . . . . . .{ ” 

Tluokne*» ' * 17 5 „ 

Stiturea .—Tlic complete sutural line with the antisiplional lobe has boon studied 
in the fragment illustrated in PI. I, fig. 7. 

The sutures are similar to those of Margaritea Jokelyi Hauer The siphonal 
lobe is the deepest and is divided by a low median prominence into two sharp points 
diverging towards the siphonal saddles on both sides. A few accessory indentations 
follow along the basal margin of tho siphonal saddle The lateral lobe is very 
b“road and terminates in five digitations, tho central one being deepest. Each 
of the three larger dentioulations is provided with serrated waigins. This lobe 
is divided by tliq siphonal margin, which passes through tho central dontionlation. 
The umbilical lobe stands at the same level as the lateral lobe, hut is narrow and 
has a trifid termination. The large external and the smaller lateral saddles are 
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brachyphyllio and serrated up to their tops, although lets markedly so than in 
M. Jokelyi. 

The series of internal lobes begins with a broad, deeply incised saddle, corre¬ 
sponding to the umbilical saddle in M. Jokelyi, and terminates with a high and 
slender antiaiphonai saddle. Betweon the two antisiphonal saddles a biouspidate 
lobe is enclosed. 

The antisiphonal lobe and saddles arc a diminished copy of the siphonal lobo 
and saddles and in their dimensions not inferior to the lateral elements of tho sutural 
lino. 

Locality.—Number qf specimen* examined .—Kalapani 1, coll. Smith; Tora 
Gidli 1, coll. Krafft. 


B. Group of Margarites unispin osi. 

B. Maegahites geokgii v. Mojsisovics. PL III, lig. 8. 

1898. Margarilet Gtorgii E. v. M njs’tOTirt, Die CephjJopodou dor llgllitalter Kalke, AbhnndJ. K. K. Grol. 
Reicbnnii., VI*2, p. 809, Taf. C'XIX, fig. 9. 

Tho specimen figurod from tho Tropitos• 1 imestone of Kalapani (coll. Smith) 
agrees in every respect with the type-specimen of Margarites Georgii from the 
Subbullatus-bods of Aussee. Even in tho most subordinate details there is a complete 
agreement between tho two examples. Such details nro: the more evoluto spiral of 
the last whorl, which does not touch tho marginal spines, tho somewhat concave 
shape of the lateral ribs, their obliteration in tho vicinity of the umbilical suture, the 
presence of short external ribs originating in pairs from the marginal spines, and of 
deep furrows bordering the smooth median keel. 

Dimensions. 

Diameter of tbe shell .... 

„ „ „ umbilicne 

Height 7 0 f tbe laet volution 

Tbiokoeee J 

Sutures .—Not known. 

0. Maegakitk? sp. ind. ex aff. ©bough Mojs. PI. Ill, Jig. 0. 

This species represented by a singlo incomplete speoimen from tho Tropitos- 
limeetone of Kalapani (coll. Smith), is very nearly allied to Margarites Veorgti . 
Mojs., from which it differs chiefly by its broad and flattened external area and by 
the shape of its cross-section, which is noarly twice as wide as high. 

The lateral sculpture is absolutely identical, but tho ornamentation of the 
siphonal area is more strongly marked. It consists of ribs originating from the 


2U 
16 
; 7 
■ 10 6 


mm. 

»» 

91 

» 
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marginal spinet and of intercalated ribs, both of them touching the median keel- 
furrows. 

Dimensions .—The measurements have been taken along the transverse section 
caused by the fracture of the specimen. 


Diameter of the ahetl 

„ „ „ nrabilicus . 

Height | ] # , t TO j B tion . 

Tblrksera J 


33 

18 


mm. 


i. 


C 7-5 
tl3-5 


If 

If 


Sutures .—Not known in detail. 


7. Maboarites Devasrna nov. sp. PI. Ill, fig. 10. 

This is the most remarkable speoies among the Himalayan representatives of 
the genus Margarites. 

It is distinguished by its very low and slowly increasing whorls, its broad 
external area and its strong, elongated marginal spines. In its general sliape it 
recalls Margaritcs Jokelyi Uuuer, although Indian specimens of oqual size are 
still lower and wider, but no trace of umbilical spines has been noticed in any of 
my Him&layan examples, which must consequently be grouped in the soction of 
M. unispitiosi. 

The lateral parts slope from the oxtemal edge towards the funnel-shaped 
umbilious. An umbilical margin is not distinctly marked even in the body- 
cliambor volution. The flanks are covered with very low, broad and flat ribs, which 
are well individualized in the vicinity of the marginal spines only, but gradually 
disappear in the umbilical region. Tho marginal spines arc very strong. If 
porfeotlv preserved, tlioy aro elongated and sharply pointed, rising vertically 
above their rounded base. Tho external area is perfectly flat and almost smooth in 
the inner volutions. In the last whorl external ribs are developed, their number 
being twice that of the marginal spinos. 

Sixteen to eighteen marginal spines aro counted in the circumforence of tho 
last volution. The keel is low, narrow and smooth, not crenulated, but bordered by 
broad siphonol furrows. 

• Dimensions. 

1 Hamel nr of tho ehell ...•••«<• .80 mm. 

„ „ „ umbilicii* . 

• Height 1 of Ilia lout volution 
Th'oknwH } 


. 17 .. 
7 .. 
20 


(SWwm.—Not known. 

Locality. Number of specimens examined .—Kalapani 3, coll. Smith; Tera 
Gddh 1, coll. Krafft. 
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Genus: Teopitbs Mojsiaovios. 

1. Teopitbs subbullatus v. Hauer. Pi IV, figs. 6, 7. 

1649. AmnoHiiu tubbulUtut F. ▼. Hsusr, Ubsr neue Uephalopoden aus den Htrmocsohlohtsn tou Hallitatt 
and Aue*ee, Raidlnger’s Naturwleiensoh. Abhandl., Bd. Ill, p. 19, Taf. IV, fig*. 1-4 (non. 5-7). 

1898. Troiptti tubbtUlafvt E. ?. Mojsisovics, Die Oephalopodon der HalUtiitter Koike, Abhudl. K. K. 
God. Bslobsanst., VM, p. 187, Taf. CVI, fig*. 1-8. S, 7, Taf. OVII, fig*. 1-8, Taf. CVIII, 
fig*. 1*8, Taf. CX, fig. 6. 

The specimen illustrated in fig. 7, from the Tropitos-limestone of Tera Gfidh 
(ooll. Krafft) is an adult individual, with a large part of its body-ohamber preserved. 
It agrees completely with F. v. Hauer’s type-specimen of Tropites subbullatus from 
the Rasohberg near Aussee, illustrated by E. v. Mojsisovics on PI. CVI, fig, 7 of his 
Hallstatt monograph. 

The last volution is distinguished by a considerable compression, which coin¬ 
cides with tho commencement of the widening of the umbilicus. The stooply inclined 
umbilical wall is exposed up to the beginning of the penultimate whorl only. 
Umbilical tuberoles arc but indistinotly developed. The coarso, forward turned 
ribs are of unequal length and strength, exactly as in F. v. Hauer’s typo-spocimen. 
They are considerably less broad than in the variety orasseplicatus. On tho external 
part they terminate along the low and narrow furrows which accompany the 
rounded median keel on either sido. 

The speoimen illustrated in fig. 6 is a young individual, agreeing in its specific 
characters with the examples illustrated by E. v. Mojsisovics on PI. CVI I, figs. 5 
and 6. It exhibits the deep funnel-shaped umbilicus, with its steeply but evonly 
inclined plane, enciroled by the spiral of closely-sot, small tuberoles from which 
the transverse ribs originate. The external area is partly covered with its shelly 
substance, but the umbilical region of tho cast is entirely devoid of it. It is 
consequently smooth and doos not show the ribbing within tho umbilical plane as 
distinctly as the perfectly preserved types illustrated by E. v. Mojsisovics. 

Dimensions. 



Adult speoimen, 

Inner nucleus, 


Fig. 7. 

Fig. 6. 

Diameter of the shell ..... 

. ooa. 70 mm. 

36 mm. 

„ „ „ umbilicus .... 

. 21 .. 

17 „ 

Height 7 

f 31 .. 

12 .. 

ThioknM. j of,h8,Mt,r0lut ' 0n * * * 

•Isi „ 

24 .. 

Thickness of tho pennltimate whorl . • 

• . 36 ,, 

17 „ 


Sutures .—Not known. 

2. Teopitbs cf. pusobullatus Mojsisovics. PI. V, fig. 3. 

1898. Tropittt fktobullabtt E. v. Mojsisovics, Die Oephalopodsu der Hallitotler Kalke, Abhandl. K. K. * 

Geo!. Beichianst., VI-8, p. 194, Taf. CIX. fig*. 1-8. 

1896. Tropittt ind. qf. futobullatut v. Mojsisovics, Denkschr. Kail. Akad. d. Wi*»en*ob. math. nat. Cl., 
Bd. LZIII, p. 618, Taf. XI, fig. 6. * 

1899, T.f.ind . qf- fmobullatt r. Mojslsovica, Palaontologla Indlca, »et. XV, Hiinil, Foss., Vol. III. 

pt. i, p. 47. PI. XI, fig. 6. * 
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Some more or less damaged and deformed fragments in Griesbach’s collections 
from Kalapani were provisionally referred to this speoies as cf. by E. v. Mojsisovics. 
Among the materials collected at the same locality by Smith, there i* one single 
oast, which J refer with some hesitation and reserve to Tropites fuaobullatua. It 
does not agree with the typical form illustrated by E. v. Mojsisovics in figs. 1 and 
2 of the llallstatt monograph (FI. C1X), and I should not havo ventured on a direct 
identification with T. fusobullatus without having the specimen from the Rasch- 
berg, illustrated in fig. 3, at hand for comparison. But with this example there is 
indoed, a vory close agreement in sliape, dimensions and sculpture. 

The whorls are very thick, nearly threo times as wide as high, and are piovided 
with distinct umbilical tubercles. Of mjoIi tuberoles very few only are seen in the 
last volution, since the umbilical edge has been much injured, but those are 
rounded and coarse tuberoles of considerably larger sire than in the preceding 
species 

The conlaot of the volutions takes place outside the umbilical tubercles. 
Witliin tho funnel-shaped umbilicus the tubercles are exposed along a spiral, which 
can bo followed down to the innermost volutions, but in consequence of the smaller 
size of niv specimen, the distance between the spirals of involution and of tho 
umbilical tubercles is oonsidorablv smaller than in the two full-grown type-spoeinions 
of 1\ fnsohu Hat ns from the Raschbcrg. 

As my speoimon is a east devoid of its shell, the presence of longitudinal 
stria) cannot be ascertained, although there are some indistinct tmce9 of a 
longitudinal ornamentation on the umbilical wall. Bifurcating ribs are seen 
originating from the umbilical tubercles, alternating occasionally with single, 
undivided ribs. Tho steeply inclined umbilical wall is also covered with numerous 
strong, undivided ribs. 

Tho keel on the oxtomal part is accompanied by deop, rounded keel-furrows. 

My specimen is an inner nucleus, like the examples collected by Griesbach and 
examined by E. v. Mojsisovics, and not an adult individual. This is proved by the 
thickness of its last volution, which is still very considerable, whereas in the body- 
chamber of full-grown specimens tlie width of tho cross-section gradually diminishes 
towards the aperture. 


Dimensions. 


Dmimiler of f ho ■Ml . . *.44 mm . 

„ „ nmkiliriu.20 „ 

Height ? t j, ( , | m £ solution.f 1, 

SMttrea.— K. v. Mojsisovics describes the sutural line of the llimilajan speci¬ 
mens collected by Griesbaoh as “agreeing with the typical sutures ot the bullate 
Tropiic8 ” apart from their being somewhat deformed through the distortion of 
the specimens. ] have not succeeded in developing tho sutural lino of my specimen. 
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8. Tro?itks cf. disco bull atus Mojtisovios. PI. IV, fig. 1. 

1808. Trapitf* difoobullat*t E. ▼. Moj"i*ov!e*, Caphnlopodea der HalUtatter Kalka, Abhandl. K. K. Gool. 
Keioheanet., VI-8. p. 212. Taf. OH. fig«. 7,8; CIV, fig*. 14; CV, fig*. 2. 3. 4, 7. 

18t»0. Tropiiei of. ditcobullatu* E. v. Mojelaoviuit, Denk*ohr. Kali. Akmd. d. Win. math, nat Cl., Bd. 
LZI1I, p. 018, Taf. XI, fig. 7. 

1 MOO. T. f ini. cf. ditrobultatus E. v. Mojiiaovica, Palwontologia Indica, Hitnfil. Fnw., tor. XV, Vul. Ill, 
pt. 1, p. 78, PI. XI, fig. 7. 

In Gricsbaoh’s collection from Kalapani a fragment not sufficient for an exact 
determination was noticed by E. v. Mojsisovics and reforred with some reserve to 
the group of varieties of Tropitea Hiscobullatus. A very large and perfectly 
preserved specimen of a Tropitea very closely allied to Tropitea diecobullatua from 
tlio same locality (ooll. Smith) lies before me, but it is not possible to establish the 
identity of the Indian fossil with the European species with full certainty, on 
account of some small differences in the shape of the keel and koel-furrows. 

Notwithstanding its large dimensions my specimen is not complete. Tlio last 
sutural lino is clearly visible at the end of the posterior third part of the last, whorl. 
Thus at least one half a volution must be added to this whorl in order to complete 
the entire sholl. 

ft appears as if the last whorl had been broken off a short distance from the 
point at which the widening of the umbilicus begins. 

Near the aperture the thickness of the oross-seotion is still greater than 
that of tho penultimate wliorl. Tho sharp umbilical edge rises considerably beyond 
the spiral of involution. Tills proportion is the usual one in inner nuclei and small 
individuals of Tropitea diacobullatua, hut not in full-grown specimens. Our 
specimen might therefore be considered as a variety, in which somo features charac¬ 
teristic of the adolescent age have been retained in later stages of growth. In this 
rospect it approaches most nearly the specimen from the ltaschborg illustralod by 
E. v. Mojsisovics on FI. CIT, fig. 7, of tlio llallstatt, monograph. 

The arrangement and curvaturo of tho ribs are the same in the Indian ns in the 
European form. The keel is bordered by deep and rounded keel-furrows, each of 
them accompanied along its marginal side by a spiral edge, resulting from a 
conjugation of lateral ribs. In this character of the koel my Indinn specimen 
differs from the Alpine types of Tropitea diacofnillntnK. It is on account of 
this difference, that J have not ventured on a direct identification, although 
E. v. Mojsisovics did not lay any stress ou this feature, which is also noticed in tho 
specimen from Kalapani collected by C. L. Griesbach 


Dimcneiona. 


Din me tor of tho ah ell. 

s 

• 


• 

. 70 

99 99 99 

umbilione .... 

• 

• 

• 

• 

. 23 

Height of the 

f above the umbilical outure . 

• 

• 

• 

• 

! 81 

lut volution 

1 „ „ preceding whorl , 

• 

• 

• 

e 

. 20 

Thirkneo* of the laet rolution , 


e 

• • 

• 

87 


w 2 
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Sutures. —The sutures are ver# similar to those of 2*. diecobullatus, as illustrated 
by £. v. Mojsisovics on PI. OV, fig. 2, although the incisions oi the siphonal saddle 
are less deep and complicated. But in the relative height of the siphonal and 
lateral saddles my specimen agrees with T. dieoobullatus, not with T. eubbullatus. 
A second lateral saddle and a large auxiliary saddle stand outside the umbilical 
suture. 


4. Tropites cf. Estelle Mojsisovios. PI. IV, fig. 8. 

1803. Tropitu Eitella E. f. Mojuaoviea, Cephalopodtn der Hallatatter Kalke, Abhandl. K. K. Geol. 
Beichaanat., VI-2, p. 198, Taf. C.V. figs., 6, 6. 

A single and somewhat fragmentary specimen from Kalap&ni (coll. Smith) 
agroes very closely with tho type-speoimen of Tropites Estelles. The opening of 
tho umbilicus begins at an earlier stage of growth than in Tropites subbullatus , tho 
lateral parts being exposed within the umbilicus outside tho spiral of involution at 
least up to the commencement of the penultimate whorl. I havo not succeeded in 
clearing the innor portion of tho umbilicus from the adhering matrix. My speci¬ 
men is of discoidal shape, showing a very great resemblance to T. Estelles in this 
respect, and is considerably less globoso than oxamplcs of T. subbullatus of 
corresponding size. 

The sculpture consists of bifurcating ribs of very different strength and width. 
The ribs either rise in pairs at tho umbilical edge or else bifurcate at the middle 
of the lateral parts. Some ribs are acute in the umbilical region, but broaden 
out on the external part. 

Umbilical tubercles are distinctly developed as far as the beginning of the last 
volution only. Tho external part is crossed by the broad and flattened ribs, the low 
keel playing only an insignificant part in its ornamentation. 

Dimensions. 

Diamutar of the shell. 

i, „ ,, umbilicus .... 

Hciglit 1 0 f tho last volution 

Thickness ’ 

Thiokuess of (he penultimate whorl . 

Sutures .—Not known. 


, 66 mm. 
26 

*21 „ 
l 25 „ 
26 „ 


5. Tropites Manasa nov. sp. PI. IV, fig. 2. 

This speoies, represented by a single, but fairly well-preserved ^specimen from 
Kalapaui (coll. Smith) is related to Tropites Estelles Mojsisovios. 

Tho widening of the umbilicus begins at an earlier stage of growth than in 
T. subbullatus Hauer, and is very considerable. The lateral parts of the penultimate 
whorl are exposed almost entirely within the umbilious outside the spiral of 
involution. The compression of the body-chamber whorl is more marked than 
in any other species of Tropites. Tho difference in shape between the inner 
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nucleus and the adult individual is therefore mofe conspicuous than in T. Eat slice or 
in T. subbuUatut. The cross-section of the penultimate whorl of T, Manama does 
not differ from that of on inner nucleus of those two species, but the last volution 
becomes high-mouthed, provided with flattened lateral parts and even with a flat 
siphonal area, which passes into the flanks with a steeply rounded ourve. 

Another feature of distinction between this species and its nearest congeneric 
allies oonsists in the shape of the keel-furrows. The keel-furrows, which border 
a sharp, narrow and comparatively low, median keel on either side, are deep 
and broad, with a rounded base, and aoooznpaniod by strongly elovated, con¬ 
tinuous marginal edges. Those edges are not formed by conjugation of the ribs, 
resulting from tho ribs uniting with their terminations along the keel-furrow, but 
are a spiral element of ornamentation independent of the ribs, which meet the edges 
in acute angles. 

The umbilical edge of the penultimate whorl is adorned with numerous, close-set 
tubercles, from whioh lateral ribs originate eithor singly or in pairs. In tho last 
volution umbilical tubercles are absent. Most of the ribs arc undivided, but 
occasionally a bifurcation is noticed in tho vicinity of the siphonal margin. Inter¬ 
calation of ribs is quite an exception. 


Dim ensions. 


Diameter of the ehell 
.. i> „ umbilicus 

Height ■) |j |e folution 
Thickness > 

Height I 0 f thg penultimate whoil 
Thickuese * 


Sutures .—Not known. 


. OH mm. 
. 29 ,. 

4 22 .. 

15 , 

23 .. 



8. Tbopite8 of. Pahacelsi Mojsisovics. PI. IV, fig. 6. 

1898. TropUtt Paracelti E. r. Mojeii-onca, Die Copbalopoden tier HalUtatUr Kalke, Ahhumll. K. K. 

Geol. Reichaanst., VI-2, p. 191, Taf. CXCVI, fig. 5. 

A single but well-preserved specimen from Kalapani (coll. 8mith) seems to bo 
most closely related to Tropites Paracelsi Mojsisovics, from which it differs only by 
very subordinate details of its ornamentation. 

The chief character of Tropites Paracelsi —the shallow umbilicus with its 
moderately inolined walls—is also most distinctly devolopod in my type-specimen. As 
in Tropites eubbullalua the involution of the whorls takes place immediately outside 
the spiral line of umbilical tuberolee, whioh are therefore soen within the umbilicus 
firmly appressetf to the umbilical wall of tho following whorl. With the commence¬ 
ment of the body-ohamber, however, the umbilicus begins to widen out gradually, 
the umbilioal wall beoomos steep and tho distance between the umbilical edgd of the 
ponultimate, and the umbilioal suturo of the last, volution increases considerably. 

In the present specimen exactly one-half of the last volution belongs to tho 
body-chamber, the larger portion of which roust consequently have boon broken off. 
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The compression of the whorl coinciding with the umbilical opening can scarcely 
have been smaller than in the type-specimen illustrated by E. v. Mojsisovios, as It 
is already clearly marked in the aperture of my Him&layan example, although this 
aperture must be situitvd at lunst one-lialf of a volution behind the actual peristome 
of the shell. 

The sculpture agrees in its general arrangement with that of Tropilea Paraoelai. 
The umbilical edge is provided with strong tubercles. From each tubercle a single 
rib as a rule originates and is separated from the adjoining ribs by broad inter¬ 
costal spaces. From the umbilical tubercles the ribs are turned forward towards the 
aperture, describing a very flat curve. They are continued beyond the umbilical 
tubercles along the umbilical wall, reaching down into the umbilical funnel, turning 
iii a backward direction Thus a sharp angle in the direction of ribs is marked by 
the umbilical tubercles. 

Most of the ribs are undivided. Bifurcations occur rathor raroly, either in 
the umbilical or in the marginal regions. In this respect the two halvos of the shell 
are not perfectly \vmmetrical. In the type-specimen illustrated by E. v. Mojsise- 
vics a corresponding asymmetry has also been noticed. 

The only difference between the ornamentation of the Indian and that of the 
European example; consists in the smaller number of ribs and the proportionately 
wider intercostal spaceT which distinguish our Indian type. This difference is too 
insignificant to justify the introduction of a new specific denomination for the 


specimen from Kalapani. 




Dimcnaiona . 




Diameter of tin 1 mIu'11 ...... 

• 


. 51 

„ „ utnbiTciU ..... 

. 

• 

. 27 

Height -% 

Thkkn*. j of thBl * stvol '" ion • • • • 

• 

• 

5 16 

•I 21 

Height ■» 

Thirkunm 5 *•*«•* i«n»tc wlioil 

• 

■ • 

f 10 

‘122 


Sutures .—The sutural line of Tropites Pnracelri was not known to E. v. 
Mojsisovics. In my specimen the sutures of the four last air-chambers are cloarly 
visible. 

As the lateral saddle touches tho umbilical tubercles with its inner margin, the 
presence of the normal number of sutural elements is rather doubtful. It was 
impossible to ascertain, whether tho small lobe coinciding with the umbilical margin 
shouhl he considered as second lateral, or rather as first auxiliary, lobe. Tho two main 
saddles are doliehopbyllic and of rather unequal size, the siphonal saddle being 
considerably larger than the lateral. A third small saddle is situatod on the 
umbilical wall. 


Y. Tropiter Jalanduara now up. PI. IV, fig. 4. 

This species represented in Smith’s collections from KuJapani by the specimen 
illustrated, recalls in its general shape and involution Tropilea Pa vac chi Mojsisovics. 
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Only one quarter of the last volution belongs tfl the body-chamber. The complete 
body-chamber volution being unknown, it is impossible to decide whether the 
speoies is really allied to T. Pa raoelai or should more properly lie referred to 
T. Aeaculapii y. Wojeisovics (1. o., p. 208, Taf. CXI, fig. 2), which is distin¬ 
guished by the absence of any compression of the last whorl. 

The umbilicus is wide and comparatively shallow, exactly as in T. l’aracelai. 
The widening of the umbilious begins at an early stago of growth, near the com¬ 
mencement of the penultimate whorl. Tho attachment of the inner volutions 
takes place at the umbilical margin. In the penultimate whorl the umbilioal 
tubercles are left outside the spiral of involution. 

In its sculpture the present species shows a greater roscmhlance to Tropiten 
Telleri Mojsisovics (l. c. p. 201, Taf. CXI, tigs. C—9, Taf. CX1I, figs. 3, 41 than to 
TParnoelai. It is distinguished from this and from all congeneric forms hv the 
large number of intercalated lateral ribs. As in T. Telleri ribs originate in pairs 
from strong umbilical tubercles, which, however, arc not. so close to one another 
as in the European species. The ribs are turnod forward describin'; a very 
flat curve. Secondary bifurcations occur but rarely and irregularly in the external 
region. Between two pairs of ribs originating from umbilical tubercles one or two 
ribs, either single or dichotomous, art; intercalated, and extend from the umbilical 
margin to the keel-furrows. Thus the number of ribs touohing tin* external 
keel-furrows is three to four times as great as the number of umbilical tubercles, 
and not, as in Tropitca Telleri, merely twice as great. 

Diruenaiona. 

Dinui eter of the sIil'II .......... 6:* nun 

„ umbilicus. 20 ,, 

} of tho last volution.J 16 5 *• 

Thiokni's* > 1 18 .. 

Suturea. —Not known. 


8. Tbopitks sp. ind. aff. acutangtjlo Mojs. * 

1806. Tropitn hov. form. ind. cf. acuiangulut, E. v. Mojsisovics DvuWhr Kam. Akiul. il Wuwoim It., 
Wien, math, nat Cl. Bd. LXIII, p. 612, T»f. XI. fig. L 
1809. Tropilei nov.f. ind. rf. arutangulus, K. v. Mojslsovim, Pshcont. lndlos, «r. XV. Hitu/il. Foss., 
Vol IIT, Pt. 1, p. 48. PI. XI. fig. 4. 

This species from the group of Tropitee acutangulas, E. v. Mojsisovics (Cephn • 
lopoden der Hallstatter Kalke, Abhandl. K. K. Gcol. lioiohsansl., VI-2 p. 203, '1’af. 
CXII, figs. 1, 2) is represented among Smith’s materials from Kalapani by a single, 
specimen, closely agreeing in its shapo and sculpture with the type figured by 
E. v. Mojsisovics. Jt is of smaller size and hassufferod somewhat less by distortion. 
As it is neither especially well preserved nor distinguished from the type-speoimen 
by any remarkable feature, I have not deemed it worthy of a special illustration. 
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9. Tropites Wodani E. t. Mojsisovics. PL V, fig. 0. 

1*93 Tropitu Wodcmi E. ?. MojiUotIci, Die Cephalopodan in Hallct&fcter Kelke, Abhandl. K. K. 

GooL ReiohMDit., VI-3, p. 831. Taf. CXVI, fig. 6. 

A comparison of the figured specimen from Kalapani (ooll. Smith) with two 
specimens of Tropites Wodani from the EllipticuB-beds of Aussee has induced me 
to vent ur<) on a direct identification. My Himdlayan speoimen is of somewhat 
larger dimensions, but shows in its shape, involution and sculpture the closest agree¬ 
ment with the Alpine type illustrated by E. v. Mojsisovios. 

The slowly increasing volutions arc of equal height and width and enolose a 
comparatively narrow umbilicus, whioh is surrounded by a high and vortical umbi¬ 
lical wall. The body-ohamber volution doos not differ in its shape and sculpture 
from the preceding whorls. 

The sculpture consists of numerous acute and narrow ribs, which originate in 
paii-s from transversely clongatod umbilical tubercles. A second bifurcation is 
occasionally noticed. Intercalated ribs aro also developed, but rather rarely and 
irregularly. Tho intercostal valleys aro considerably broader than the acute ribs. 
This character has not been reproduced satisfactorily in the illustration given by 
E. Mojsisovics. 

In the external region the ribs diminish in strength, but all extend up to the 
median kcol. Near the aperturo the ornamentation booomos more delicate but is 
not subject to any marked variation. Tho high and sharp median keel is bordered 
only by very low external furrows. 


Diameter of the ahell 

i, » ., umblhou* . 

Height •> 

Thiokneai j of the ,Mt volutlon 

Sutures^— Not known. 


Dimensions. 


88 mm 


f 13 „ 

•L 14 „ 


10. Tropites kalapanicus Mojsisovics. 

1896 Tropttei Kaiapaneut E. t. Mojaiaorica, Denkacbnfton K&ia. Akad. d. Wiaaenwh, Wien, math, 
oat. Cl B<1. LXIIt, p. Oil, Tof. XI, fig. 8. 

1890. T. Kalapanicu * E. v. Mojaihovioi, Palwont. Indioa, XV, Hi mil. Pom. Vol. Ill, Pt. 1, p. 46, Pi. XI, 
fig 8. 

• E. v. Mojsisovics has hintod at tho resemblance that this species bears to the 
subgenus Paratropites in somo of its external features. 

My materials are too scanty to add anything to his description. It is, however, 
interesting to state that the species is also represented in A. v. Krafft’s collections 
from the Tropites-limostonc of Lilinthi. 
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Submenus: Ahatropites Mojsisovios. 

t 

1. Akatropites NIHALEN8IS nov. sp. PI. IV, figs. 8, 9. 

The specimen illustrated in fig. 9, with its shell partly preserved, is to be 
regarded as the type of this species. The determination of the systematic position 
of the present form offers not inconsiderable difficulties, on account of its great 
individual variability and of tin* indistinctly defined characters of the subgenus 
Anatropitea. 

The type-specimen from Nihal (coll. Smith) Rooms to be noarly allied to 
Anatropitea Jda/yi v. Mojsisovios (Dio Cephalopoden der Ballstiittor Kalko, 
Abhandl. K. K. Gool. Reicheanst., VI-2, p. 225, Taf. CX, fig. 3) from the camio 
Hallstatt limestone of Aussoe. Its obliquely elliptical outline is not a featuro of 
specific valuo but is duo to distortion. This can be ascertained by the presence 
of a specimen with the normal spiral of involution among my materials from 
Nihal. 

The slowly increasing volutions are nearly twice as broad as high. In the 
body-chamber whorl (fig. 8) the height inoroascs considerably in proportion to 
the width. The umbilicus of the inner volutions is funnel-shaped, but the last 
volution is provided with a comparatively high and sleep umbilical wall. 

The sculpture is very prominent and consists of acute, forward-curved ribs, 
which rise in pairs from stout umbilical tubercles. As a rule cicatrices only have 
been preserved, but from the presoneo of a very small number of spines that have 
beon preserved, it may be assumed that in reality the umbilical margin was 
adorned with high, pointed spines. For this reason I have doomed it preferable 
to olass tho present species with the subgenus Anatropitea rather than with 
Tropitea (aenau atricto). Tho reference of l'ropitea Adalgi Mojs. to the group of 
Tropitea spinoai (Anatropitea) w:is, indeed, based on the examination of a specimen 
with spines in no better state of preservation than tl ose of my type-specimen of 
A. niholenaia . 

In the type-specimen illustrated in fig. 8, the spines or rathor tho cioatrices, 
which have been loft, are the predominant clement of sculpture. This is not the 
case in the variety illustrated in fig. 9. There the sharp and prominent ribs are 
more strongly developed than the spines, especially so in the body-chamber volution. 
But the arrangement of tho ribs is exaotly the same* as in my type-6pecimon. As 
tho two types aro connected moreover by transitional forms, 1 have united them hj 
one single species, but must confess that in the variety tlio subgenoric features of 
Anatropitea are but very faintly marked and had tho type illustrated in fig. 8 not 
been avialablc for examination no reason could have been brought forward in 
favour of placing our species among this subgenus. 

w 
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The sharp and narrow keel is elevated considerably above the general convexity 
of the external part, but accompanied by very low, indistinct keel-furrows only. 

Jig. 8. Pig. 9. 

. SS'g mm. 24 mm. 

. h 9 „ 

(18 7’6 ft 

’ll4 tt 15 „ 

Sutures— Not known. 

Locality. Number of specimens examined. —Niknl 4, oolL Smith; Kalapani 3, 
coll. Smith. 

2. A.NATROl’ITES MARGARITIFOBMI8 nOV. 8p. PI. II, fig. 13. 

In tlio Tropitos-liraestone of Kalapani this species is represented by a single, 
but fairly well-preserved, specimen. Its affinity to the Alpino species of the 
group of Tropites spinosi (subgenus Anatropites) is rather distant. Its most pro¬ 
minent feature is the prosonce of very largo and coarse umbilical tubercles, of 
whioh cicatrices only have been preserved in the last volution, but which in their 
porfect state of preservation, were probably elevated into high and sharp thorns, 
recalling the marginal spines in Margariles Jokelyi Hauer. 

The slowly increasing whorls overlap one anothor up to the umbilical spines 
which aro clearly exhibited within the umbilicus of the penultimate whorl. 
From thoso spines the umbilical wall slopes down to tho umbilical suture in a 
steeply rounded curve, but is gradually developod into a high and perpendicular 
wall in the last volution, where it is separated from the lateral parts by a distinctly 
marked, bluntly rounded edgo. 

The full-grown specimen exhibits a remarkable similarity with some species 
of the group of Margarites unispinosi, but the spines are truly umbilical, not 
marginal as in Murgaritcs. This is clearly seen in tho last volution, where the 
flattened lateral parts become gradually individualized from the rounded external 
part. 

The umbilicus is deep and funnel-shaped, but opens out slightly near the 
end of tho last volution. The keel i9 moderately high, sharp and smooth and 
bordered by very low keel-furrows. 

In the lost volution coarse, bifurcating ribs originate from the umbilical 
tuberoles. Single undivided ribs are occasionally intercalated between them. A 
second bifurcation occurs only rarely in the marginal region of the shell. The ribs 
reach across tho rouuded external part as far as the mediau keel-furrows. 

Dimensions. 

I 

* Diameter of the ebell.43 mm. 

• „ „ „ urabilioo*. 13 „ 

Height of the r above the umbilical anture. 18 „ 

)aat volution \ „ „ preceding whorl.IS „ 

TWoknee! of the iaat volution 21 „ 

Sutures .—Not known. 


Dimensions. 

Diameter of the ahell. 

„ „ „ unibilioua ..... 

Height (of the laat volution .... 

Thickncae * 
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Subgenus: Paratrot ites Mojaisovics, 

Pabaxeopitbs (?) lilinthicus nov. sp. PL X, fig. 0. 

This species is represented by a single small specimen from the Tropites-lime- 
stone of Lilinthi, with part of its body-ohamber preserved. It shows close affinities 
to Eutomoceras as well as to Paratropites and I must leave its generic position 
doubftul. 

The volutions are less strongly compressed and brooder than in the majority 
of speoies belonging to the genus Eutomoceras. The only group which is dis¬ 
tinguished by cross-sections of equal width is that of E. sulcalmti Calo. and 
E. Wdhrmanni Gemmellaro from the Triassic limestone of Sicily (1 oefalopodi del 
Trias superiore della parte occidentals della Sicilia p. 80, Taf. VIII, figs. 1-1.; XIX, 
fig. 14, andp. 16; Taf. XIX, figs.12, 13). The greatest transverse diameter coincides 
with the sharp umbilical edge. From this edge the lateral parts convorgo without 
any convexity towards the siphonal margin. The siphonal margin is rounded 
at the beginning of the last volution, but forms a blunt edge in the vicinity of the 
aperture. The siphonal area is broad, flattened and provided with a median keel 
accompanied by low keel-furrows on either side. The umbilicus is deop, narrow 
and surrounded by a perpendicular wall. 

The ornamentation is very delicate. Indistinct ribs run from the umbilical to 
the external margin in an almost straight direction, being turned slightly forward 
near the marginal edge only. Some of them bifurcate in the middle of the flanks, 
where a dolioate spiral line is notioeablo. 

Dimensions. 

Diameter of tlie shell.26 mm. 

,, M >. umbilicus.2*6 „ 

Hsight of the ( shore tho umbilical suture.18*6 „ 

last volution l „ „ prooeding whorl.0*6 „ 

Thickness of the last volution.10 „ 

Sutures. —The sutural line exhibits a dolichopbyllic development, with very 
slender saddles. 

The siphonal lobe is short, divided by a broad median prominence and termi¬ 
nates in a single, sharp point in eaoh wing. The principal lateral lobe is the deepest 
and terminates in a long digitation. The second lateral saddle is bifid and divided 
at its base by a large indentation. The siphonal saddle exceeds the principal 
lateral saddle in height and width. The second lateral saddle is well individualized 
and distinctly marked off from the auxiliary series, which is not known-to me in 
detail. 

Remarks. —The systematic position of the present speoies is doubtful. On ac¬ 
count of its outward similarity to the group of Tropites aequabiles (Paratropites ) 
one might be in doubt whether to refer it to Jbutomooeras or to Paratropites. 

w 2 
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The reasons which induced me £o give preference to the latter alternative are 
(1) Tho flattened character of the lateral parts, which are as distinctly separated 
from the siphonal area as in Paratropites Phoenix Mojsisovics (Cephalopoden dor 
n&llst&ttor Kalke, Abhandl. K. K. Geol. Reichsanst., VI-2, p. 248, Taf. CXV, 
fig. la ; CXVI, figs. 2-5); (2) tho very delioato soulpturc, in which spiral striations 
play an insignificant part; (6) tho agreement in tho character of the sutural line with 
Paratropitea Phoenix Mojs. and P. Anvcreontis Mojs. 

On tho other hand it must be said that the occurrence of a spiral line in the 
middle of the flanks is a feature whioh is not known in Alpine species of Paratro- 
pites, and that inner nuclei of Eutomoceran arc so closely related with P. Phoenix 
as to be almost indistinguishable from that species. K. v. Mojsisovics himsolf 
emphasizes this fact and remarks that the only character of distinction between 
P. Phoenix and young specimens of the group of Eutomocerata striata is the pre¬ 
sence of a hollow, funnel-shaped keel in Eutomoceras. This character is practically 
unoIchs, as it can be determined only when rich material is available for exami¬ 
nation. 

The question, whethor or not it is correct to assign the present species to 
Paratropitea , must consequently bo left in suspense. 


Family: CBLTIT1UAE Mojs. 


Genus: Tropiceltites Mojsisovics. 

Tropiceltites arietitoidks nov. sp. PI. Ill, fig. 12 

Had the specimen figured been found in beds of liassio age, nobody, I believe, 
would have hesitated to idoutify it with a species of the genus Ariefitea Waagen. 
Ammonites longidomua Quenstcdt (Die Ammoniten des schwabischen Jura. I, p. 50, 
'Taf. VI figs. 1, 2) from the lower lias of Wiirtembcrg recalls very strongly our 
species. Although instances of convergcnoy between ammonites of upper Triassic 
and Jurassic age are not rare ( CcLtites-Psiloceras , Tropites-Pseudotropites, Sibiritea- 
Pclloceraa) this is certainly the most remarkable case known to mo. 

My species is represented in tho Himalayan collection by the specimen illustra¬ 
ted and by a small number of fragmentary examples, all from Kalapani (coll. Smith). 
Tho type-specimen is aflat, diseoidal shell, with a widely open umbilicus. The numer¬ 
ous and slowly increasing whorls overlap one another along the external part 
only. A *higli and sharp, smooth keel is bordered on eithor side by deep, rounded 
furrows. * This keel is acquired at quite an early stage of growth. An examination 
of tho cross-section shows that it is distinctly developed in a stage correspond¬ 
ing to a diamotor of tho shell of 13 ram. The siphonal aroa is regularly vaulted and 
passes into tho flattened lateral parts without uny marginal demarcation. A stoop 
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umbilioal wall is developed in the two last volutians, but there is no umbilical edge. 
In the inner whorls the lateral parts slope towards the umbilioal suture in a regular 
curve, which gradually increases in steepness. 

The sculpture of the inner whorls, as far os they are exposod within the wide 
umbilious, consists of sharp lateral ribs separated by wider intercostal spaces. About 
35 ribs are counted in the circumference of the penultimate whorl. They aro most 
prominent in the umbilical region. In the marginal region of the last volution they 
beoome faint and bend forward to the keel-furrow in a sharp angle. In this region 
they are intorsectod by a small number of longitudinal striio. This spiral orna¬ 
mentation is restricted to tho oxternal part of the shell. 

On the flanks the direction of the ribs is not quite radial but slightly curved, 
with tho oonvexity turnod backward, as in Arietites longidomus. 

Dimensions. 

Diameter of the ihell.69 mui. 

„ „ „ umbilicus.» 37 „ 

Height of the ( above tho umbilioal suture.]6 6„ 

last volution l preceding whorl.. . 14 „ 

Thickness of the lust volution.. 16 „ 

Sutures.—' The sutural line is only partially known to mo, but what is exposod 
of it along tho flanks of tho penultimate whorl is sufficient to exclude any possibility 
of uniting our specios with the genus Arietites. 

A oeratitio lateral lobe is followed by a slender saddlo, the margins of which 
are either faintly serrated or entire. A second lobo is noticed on the umbilical wall. 
At least one entire volution belongs to tho body-chamber. 

Remarks. —The only genus in which the present species can be placod is 
Tropiceltites , of cnrnic and noric age. There are, indood, some species of the group 
of Tropiceltites arietiU/ormis from the Ilnllstatt limestone, which show a remark¬ 
able similarity, e. g., Tropiceltites arirtitiformis Mojsisovic9 (Cophalopoden dor 
Hallstattcr Kalke, 1. c., VI-2, p. 385, Taf. CXX1, figs. 39-40) or T. minimus 
Mojs. ( ibidem , p 385, Taf. CXXT, fig. 12). But all the Alpine representatives of 
the genus are dwarf species, which do not exceed 25 mm. in diameter. Thus the 
present species certainly holds an isolated position among its congeneric forms. 

The opinion might ho expressed, that tho presence of coratitio sutures points 
to a species different from Tropiceltites, which aocording to the diagnosis given by 
E. v. M ojsisovics is provided with clydonitic sutures only. It must, however, he 
remembered, that in the whole group of T. arietitiformix there is not one single 
spocies tho sutures of which have really been examined. 

A spccios which is perhaps more nearly allied to tho present one than any of 
the Alpino forms, is Analropites Mojsisovicsi Gemmollaro (I ccfalopodi del Trias* 
superiorc dolla Sicilia, p. 123, Taf. VII, figs. 40-42) from the Triassic beds of Foudo 
Votano in Sicily. The latoral sculpture is of nearly the same .pattern but a 
remarkable difference consists in the absence of any deep keol-furrows in the 
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species from the Trias of Sicily. € cannot understand on what grounds this species 
has been grouped by Gemmellaro with the subgenus Anatropitea. In this subgenus 
E. v. Mojsisovics has united such species as ore distinguished by the presence of 
strong umbilical spices, at least in adolescent stages of growth. Now there is not 
tho loost trace of spines in the sculpture of the Sicilian species, which might 
justify its being put in the group of Tropitet ipinosi. If its reference to TropHes 
should be provod to be correct, it would probably find its proper place with the 
group of Tropitet aeguabilee (Bubgenus Paratropites ). 


Family: DWTMITIDJB Mojs. 


Genus: Didymites Mojsisovics. 

1. Didymite8 Tjsctus v. Mojsisovics. PI. XII, figs. 4, 6. 

1S78. Hid.ytnite* teatu* B. v Mojaimivion, I)n« Gobirgn urn Hall*t*tt, Ahhaudl. K. K. (lenl Reiohsnn'.t . 

VW, 153, T«f. LIZ, figs. 3,4 ; LX, fig. 6. 

1P02. U. tretui r. Mojiifovic, ibidem, Suppleiomitbund, p. 3:14. 

I should not have vonturod on a direct identification of ray Himalayan 
specimens from the Tropitos-limostono of Kalapani, Lilinthi, and Tera Gddh with 
1 his European species had I not been able to compare them with numerous Alpine 
examples which wore determined by E. v. Mojsisovics himself. 

The Indian examples are, in genoral, of smaller size than most of the 
Alpine specimens. There are, however, among my Indian materials some shells 
(e.g. t the specimen illustrated in fig. 4), which are equal in their dimensions to 
average-sized examples from the noric iiallstatt limestone of the Vorder Sandling 
(zone of Cyrtopleuritea bicrenntus). 

The figured specimens agree so closely with tho European typos of tho species 
in shape and ornamentation that a description of them is unnecessary. 


Dimensions. 




Fig. 4. 

Fig. 6. 

Diameter of the ehell .... 

• • • 

. 29 mm. 

24 mm. 

„ „ umbilicus . • 

• • • 

. 2-5 ,, 

2 * 

Height of the ( above the umbilical suture' . 

• • • 

. 16 f$ 

13 „ 

last volution <• „ „ preooding whorl 

• • • 

• 6 ,1 

4 .. 

Thieknrts of tho last volution . . . 

• • • 

. 22-5 ,. 

15 » 


Tho specimen illustrated in fig. 5, is provided with its peristome. The 
apcrtural margin is falciform, following in its outlines the direction of the transverse 
strife of growth. Tho siphonal part is soraowhat flattened and contracted behind 
the expanding aperture. This character has not been accurately represented in 
tho figure. . 

Sutures .—Agreeing with those of the Alpine typos of Didymitea teotua. 
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Siphonal and principal lateral lobes equally deep. Bipbonal lobe narrow, 
divided by an entire median prominenoe, terminating with a single sharp point 
in each wing. Three dimeroid saddles, which are serrated up to their tops. A small, 
rounded umbilical saddle corresponds with tho umbilical suture. 

The illustration in E. v. Mojswovios’ monograph does not represent tho sutural 
line beyond the third bipartite saddle. 

Locality,—Number of specimens examined .—The species is very common in 
the Tropitea-limestono of Kalapani, Teia Gddh, and Lilinthi. Some slabs of rock 
are orowded with examples occurring together with Arcestidce. The outward 
similarity between Didymites tectus and inner nuolei of Arcestes rendors a safe 
determination difficult, without examining the sutural lines, an examination, which 
in oxamples with body-chambers, can only be effected after having dostroyod the 
last volution. In this way tho determination of more than twenty specimens from 
the three above-quoted localities has been mado secure. 


2. Didymitbs sp. ind. aff. Quenstedti Mojs. VI. XII, fig. 7. 

The figured specimen from the Tropites-limestonc of Kalapani (coll. Krafft) has 
been referred provisionally to a species of tho group of Didymites Quenstedti v. 
Mojsisovics (Die Oephalopoden der Hallstittter Kalke, Abhandl. K. K. Geol. 
Reichsanst., VI-1, p. 154, Taf. LIX, fig. 5 ; LX, fig. 8), on account of its compressed 
volutions and of the similarity of tho oross-section. 

Otherwise a comparison between my Himalayan and tho European type- 
specimen of Lidymites Quenstedti trom tho noric Uallstntt limestone of the 
Sommeraukogel is rather dfficult. The latter is of vory largo size, reaching a 
diameter of 52 mm., whereas my Indian example is not larger than tho majority 
of the Indian representatives of D. tectus, although it is provided with a part of 
its body-chamber. This great difference in size excludes any direct identification. 

In shape, transverse section and ornamentation, the present specimen closely 
agrees with Didymites Quenstedti. The bundling of the strife in the last volution, 
which has been noticed by E. v. Mojsisovics in his Hallstatt type, is also distinctly 
marked, especially where the shell has been preserved. 

Dimensions —Not measurable. 

Sutures .—Of the sutural line only the siphonal saddle and lobe and part of 
the lateral lobe are known to me. Tho siphonal saddle shows the dimeroid 
development, which is the chief oharaoter of generic importance in Didymites. 
It is serrated up to its top. 


8. Didymitbs sp. ind. ex. aff. D. subglobus Mojs. PI. XII, fig. 6. 

A chambered nucleus of Didymites from the Tropites-limestobe of Kalapani 
(coll. Krafft) agrees in its shape with Didymites tectus Mojs., but its last volution 
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is provided with more flatly compressed lateral parts. It must be referred to a- 
new gpooies, on account of deviations in the sutures. 

Of the three saddles the first and third only show the characteristic didymitio 
division, whereas the second saddle is not dimeroid. In this character of the 
sutural lino the present specimen agreos with Didymites subglobus v. Mojsisovios 
(Das Gcbirgo um Hallstatt, Abhandl. K. K. Geol. Reiohsanst., VI-1, p. 162, Taf. 
LIX, fig. 6 ; Taf. LX, fig. 9). 

Whether our species iB closely allied to this European form or even identical, 
must be left undecided until further discoveries of hotter preserved specimens are 
made. 


4. Didymites Kitohini nov. sp. PI. XII, fig. 15. 

This is another specios nearly allied to Didymites subglobus Mojs., from 
which it differs by its strongly compressed, lenticular cross-section. There is, 
indeed, no other species of the genus Didymites known to mo, in which the volu¬ 
tions are so strongly compressed and high-mouthed. 

The only specimen available for examination from the Tropites-limestone of 
Knlnpani (coll. Kralft) consists entirely of chambered whorls, which are higher 
than broad and overlap ono another up to the narrow umbilicus. The lateral 
parts are moderately inflated and oonvergo towards the narrow, highly rounded 
siphonal part, from which they are not distinctly marked off. The rate of increase 
of the volutions is very slow. 

In its lenticular cross-section this species recalls some species of Lobites 
(X. pisum Muonst., L. ellipticus Hauer), but the character of the sutures of course 
makes distinction easy. 

The shell is almost entirely smooth and only covered with indistinct transverse 
striae of growth. 

As my specimen is chambered throughout, the shape of its body-chamber 
remains uuknown, and its diagnosis must consequently he left incomplete. 

Dimensions. 

Diameter of tho shell .20 mm. 

,, .. umbilicus.2 

Height of the f above tho uwhilioal autnip.10*6 „ 

last volution ( „ „ preceding whorl.8 „ 

Thirknoi, of tlm last volutiou.10 „ 

Sutures —Very similar to those of Didymites snbglobus. Up to the umbilical 
margin there are, on the whole, four saddles, all of which, with the single exception 
. of the ‘second saddle, show the ehathcteristic didymitio division. The dimeroid 
saddles* show only a slight brachyphyllic serration. The second saddle is not 
divided above. 

This character of the sutural line points to a very close relationship with 
D. subglobus. 
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AMMONEA LEIOSTRACA. 

A. PlNACOCBRATOIDEA (IiEIOSTBACA BRBVIDOMA). 

Family: PUUCOCERATMsti. 

Genus: Pinacockras Mojsisovics. 

A. Group of Pinacoceraa parma. 

1. PlNACOCBRAS PARMA Y. Mojsisovics. PI. XIV, fig. 11. 

1878. Pinacootrat parma E. v. Mnjtiiovics, D*« Gebirgo uni HalUtatt, Abhandl. K.|K. Gaol. Iteiabxannt 

VI-1, p. 60, Taf. XXVI, fig. 2. 

1879. Pinacocera* tvbparma E. r. Moj»iaoric», ibid. p. 61. 

1896. P. parma E. ▼. Mojiiiovics, UeifrtBge r.nr Keontniw der obrrtriadisohen Cepbalopodenfannen drs 
Himalaya, Denknehr. Kain. Akad. d. Wiw. Bd. LXI1I, p. 669, Taf. XVIII, figs. 7. 8. 

1899. P. parma R. v. Mojuleovioa, Upper triauto Cepbalopoda-faume of the Hlmulayai, Pahront. Ind. »er. 
XV. Hiro&L Foe*. Vol. Ill, I*t. 1. p. 106. PL XVIII, figs. 7, 8. 

1902. P. parma E. y. MojeLovire, Dio Cephalopoden der llallatatter Ealke, 1. o. Vl-1, SupplomoutbaDd, 
p. 294, Taf. XVIII, fig. 1. 

The only specimen from the Tropitos-limestonc of Lilinthi (coll. Krafft) is of 
moderate dimensions and chambered throughout. In its shape it agrees most closely 
with the example collected in the Haloritcs-limcsiono of the Bamhanag section by 
myself and described by E. v. Mojsisovics. The shell is entirely smooth, oxtremely 
narrow, and provided with a sharp, knife-like, external edge. 

D intentions. 

Diameter of the shell . . .89 mm. 

,, „ ,, umbilious.0'5 „ 

Thickness } of the last volution. {li “ 

Sutures .—As the distinction of species in the genus Pinacorcras lias been basod 
by E. v. Mojsisovics almost exclusively on the details of the sutural lino, the sutures 
of our specimen aro of chief interest. They arc fairly well preserved and agree 
in almost every respect with those of the 9peoimon from the Halo rites-limestone. 

There arc five adventitious saddles, three main saddles and a long auxiliary 
series with a doubtful number of elemonts. The adventitious saddlos have dimeroid 
stems, the main saddles are pyramidal and separated by deep lobes,.each of 
them terminating in a single sharp point. On account of the vory small size of the 
auxiliary lobes and saddles, I cannot say positively if there are more than eight 
bipartite saddles present or not. 
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At the baee of the first adventitious lobe—corresponding to the siphonal lobe 
of ammonites with normally arranged sutures—a small secondary saddle is 
noticed. Our specimen may therefore he safely identified with the variety aub-parma 
Moju. This feature is also noticed in the specimen from the IIaloriteslime*stone, 
but thero the accessory branch of the first adventitious saddle has not yet developed 
into a proper secondary saddle, as in the present example and in typical representa¬ 
tives of the European variety aub-parma. 

Pinucoeeraa parma and its variety aub-parma are characteristic types of the 
lowor and middle norio stage of tho Ilallstatt limestone. 

2. Pinacocekas Metternicbii v. Hauer ( car .) PI. XIII, fig. 1. 

1816. Ammonite» Mttferviekii Y. ». Hauer, « far to. Die Osphalopoden dee SaUkaxnmergutas ana der Samm- 
lung doe Fursten von Metternich, Wien, W. Brsumuller, p. 1, Taf. IV, fig. 4- 

1878. Pinarorerai Afettemtchfi E. ▼. Mojiisovios, Die Cephalopoden der Hallstatter Kalks, Abhandi K. K. 
Oeot. ReirhiennK VI-1, p. 60, Taf. XXVI, fig. 1. 

11*02. Pinacoeera* Metftmiehii E. v. Mojiisovios, ibidem, Sapplomentbd. p. 296, Taf. XIX, fig. 1. 

A spooimen of Pinacoceraa from Tera Gddh (coll. Smith), consisting of air- 
chambors only, cannot be separated from the famous P. Metternicbii from the 
Hallstatt limestone. The characters, by which it differs from E. v. Hauer's type- 
specimen, are of varietal importance only having boon notioed in other specimens 
from the Steinberg Kogel near Hallstatt. 

In its external shape and involution the Himdlayan specimen agrees with 
Pinacoceraa parma Mojs. and P. Metternicbii v. Hauer, being provided with disooi- 
dal, very high and flat whorls, which overlap one another considerably, and 
with a narrow umbilicus surrounded by a perpendicular umbilical wall. The 
sp< cimen is a oast and entirely devoid of its shell. This is the reason for its exter¬ 
nal part being less sharp than in those examples which are provided with their 
shells. The narrowly rounded shape of the external part in the transverse section 

(fig. 10) corresponds to the funnel-shaped enclosure of the inner volutions in 

Pinacoeera8 Metternicbii, as illustrated by E. v. Mojsisovios in fig. 1 of the 
supplement to the first volume of the Hallstatt Cophalopoda. 

Dimenaiona. 

Diameter of the (hull.coa. 860 mm. 

„ „ „ ombiliene. 30 „ 

{ above the umbilioal suture . . . . 194 „ 

„ preceding *borl . . . . 108 „ 

Thickness of the last volution ...... ...44,, 

The specimen being entirely chambered, the diameter of the individual, inclu¬ 
ding th<j body-cliamber, oanrot have been less than 500 mm. 

Sutfirea .—The complicated sutural line agroes far better with that of Pinaco¬ 
ceraa Metternicbii than with that of P. pama. The chief difference between the 
suturos of these two closely-allied species is the character of the fifth adventitious 
saddle. This saddle is dimoroid in P. parma, like the preceding adventitious saddle 
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In P. Mettemichii it resembles the main saddles,*the inner of the two culminating 
branches being much more strongly developed and higher than the outer one and 
being shifted towards the centre of the apex of the saddle. In this character my 
specimen agrees perfectly with T. Mettemichii , not with T. parma. The general 
shape of the saddles, their Tjery rich ramification and the symmetrical arrangement 
of their lateral branches are also in accordance with the type of sutures in 
P. Mettemichii. 

There are fixe adventitious saddles, three main saddles and ten auxiliary 
saddles outside the umbilical suture. 

From the famous and often reproduced illustration of F. v. Hauer’s type- 
specimen the sutures of this example deviate in two details. 

The first point of difference is the Bteeper slope of the adventitious elements 
from the periphery of the shell to the first main saddle. This difference is of no 
specific importance. The slope of the adventitious elements in Pinacoceras is 
subject to considerable variation in the same individual according to the 6tage of 
its development. Together with the increasing hoight of the volution the slope of 
the adventitious elements-becomes gradually less Bteop. Had the sutural line in 
my specimen been taken for illustration in the vicinity of the aperture, the arrange¬ 
ment of the adventitious saddles would agree much more closely with that in 
F. v. Hauer's type-specimen. It only needs a glance at the two figures 2 and 3 on 
PI. XXVI of E. v. Mojsisovio*’ above-quoted monograph, both of them representing 
sutures of Pinacoceras parma , to see that the differenoo in the slope of their 
adventitious elements is even greater than between my Indian specimen and 
F. v. Hauer’s Alpine type of P. Mettemichii. This character can therefore not bo 
considered as a feature of speoific value. 

The second and, perhaps, in the eyes of some paleontologists, more important 
difference is the development of a small secondary saddle at the base of the first 
adventitious saddle. This character recalls the variety sub-parma of Pinacoceras- 
parma v. Mojsisovios. 

I am quoting E. v. Mojsisovios (Palasont. Indies, ser. XV, Him&l. Foss., Vol. 
Ill, Pt. 1, p. 105), who can certainly not be regarded as an advocate of too wide a 
circumscription of species in ammonites :— 

“ The differences between Pinacoceras parma and P. sub-parma are so slight 
that it seem6 to me more advisable for the present to regard P. sub-parma as only a 
variety of P. parma. P. sub-parma , that is to say, is only distinguished by the 
small accessory saddle, occurring in the first (external) adventitious lobe. This 
saddle, as a comparison with P. parma shows, can only be regarded as the freed 
large outer accessory branch of the first adventitious saddlo. A further difference 
between the two forms mentioned oonsists in the morn slender shape of the. princi¬ 
pal saddles in P. parmaP 

To a feature, which in P. parma can only claim a varietal rank, no speoifio 
value can be attributed in the very nearly allied Pinacoceras Mettemichii. I am, 
consequently) following the view of E. v, Mojsisovios in considering the development 

xi 
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of a secondary saddle in the first adventitious lobe as a character of only varietal 
importance, taking into consideration the extreme variability in the details of sutures 
in ammonites with an equally complicated sutural line. 


3. Pinacoceras Beecheri nov. sp. PI. XIII, fig. 2. 


A large specimen of Pinacoceras from the Tropites-limestone of Tera G&dh 
(coll. Smith) may be considered as the prototype of a new species. It is nearly 
allied to P. parma v. Mojsisovics, from which it differs by its larger umbilious and 
by the presence of a smaller number of adventitious elements in the sutural line. 

The slowly increasing whorls overlap one another to the extent of only 
five-sixths of their height. 11ms a comparatively wide umbilicus is formed, which 
is nearly twice as largo ns in specimens of Pinacoceras parma of equal size. The 
umbilicus is surrounded by a perpendicular wall. The external part is sharpened 
into a knifo-like edge. 

Dimensions. 


Diameter of tho sliell 
„ „ „ umliilicua 


Thieknou } of tho l«t Tololion 


oca. 270 mm. 
. 34 „ 

f 160 ,, 
•l 86 .. 


The specimon being entirely chambered, the dimensions of the complote 
individual, body-chamber included, were probably but slightly inferior to those of 
tho spocimen of P. JUettcfnichii previously described. 

Sutures .—In general shai>o and arrangement very similar to thoso of Pinacoceras 
parma, but with only four adventitious saddles. Tho fourth saddle is distinctly 
dimoroid, in remarkable contrast to tho pyramidal first main saddle. Ten auxiliary 
saddles stand outside tho umbilical suture. The throe main lobes are loss deep and 
less sharply pointed tlian in P. Mettcrnichii. 


B. Group of Pinacoceras Jmperator. 

Pinacoceras cf. rex Mojsisovics. PI. XIV, fig. 4. 

1878. Pinneoeerat rex E. y. Mojuinorio., Die Ccpliulopoden tier Hallitatter Kalfee, Abhandl. K. K. 

Gaol. UnrhaMk VM, p. 66. Taf. XXI11. figa. 8. » ; XXIV, fig 8. 

1902. P. rtj K. t Moj»iaovio», ibid. Supplemented., p. 290. 

Tlio small, figured cast from the Tropitos-limcstone, of Tera Gddh (coll. Krafft) 
is provisionally and with some reservo referred to this Alpine species, on aocount of 
its striking similarity to young individuals of Pinacoceras rex. 

An equal-sized specimen of P. Vex from the Subbullafus-bcds of the Salz- 
kammergut (1*1. XXILI, fig. 8) shows exactly tho same shape and character of 
involution The first whorl is distinctly evoluto. The following volutions embrace 
one another only very slightly. It is only the sixth whorl whioh overlaps the fifth 
in a normal manner. 
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By oarefully breaking my specimen and studying its transverse section, I have 
been able to make out these characters, which, according to E. v. fMojsisovics aro 
only met with in species of the group of Pinacocerae imperator, vie., P. rex and 
P. Hutteri Mojsisovios (1. c. Supplement bd. p. 290, Taf. XIX, flg. 3). From 
P. Hutteri our spooimen differs by being absolutely smooth and devoid of any trace 
of ornamentation. There is, probably, a great chance of its being identical with 
P. rex from the caraic (julio and tuvalio) stage of the Hallstatt-limestone. 


Dimensions . 

Diameter of the ahell •••••••• 

„ „ „ umbilicus. 

Height of tho C above the tunblllcal suture .... 
la«t volution L „ » preceding whorl .... 

Tliiokness of tho la«t volution. 

es. —Not known. 

Sub-genus: Placites Mojsisovios. 

The forms, which are described in tho following pagos under this sub-genorio 
designation proposed by E. v. Mojsisovios in 1890, surpass, in number of individuals, 
all the other members of the Cephalopoda contained in the Himalayan collections 
from the Tropites-limestone of Byans. 

All thoso examples with the exception of a single specimen, which was found 
to ho provided with threo adventitious lobes and two adventitious saddles, are 
linkod together most intimately by similarity of shape and sutures. They belong 
to tho group of Placites plalyphyllus Mojsisovios. A closor examination most 
conclusively shows that, notwithstanding a slight variability in subordinate details , 
no distinction can bo based on their rather indifferent characters and that they all 
must be united in one single species, which is identical with Placites Oldhami , Mojs. 
from the Daonella-bods of Lauka (Kumaon). 


24 mm. 


10G .. 

3 „ 


1. Placites polydactylus vak. Oldhami Mojs. PI. XIV, figs. 7, 8, 9. 

1896. Plant** Oldhami E. v. Mojtiwrior, Beitrage zur Kcnnlnim* dcr oboririndiitrlion CYpl<ulopodcn* 
fannen do* Himalaya, Donkachr. Kaia. Aktid. d. Wi«. Wion, Math. nat., 01. Bd. LXTII, p. 66t, Tuf. 
XIX, fig. 2. 

1809. Plante* Oldhami K v. Mojsinovicn, Uppor triaasio C«plialnpodafuunai of thu Himfilayas, Palaont. 
Indian nor XV. Htm&l. Knaa. Vol. III. Pt. 1. p 111. PI. XIX. fig. 2. 

• 

The typical form of this species, whioh 1 consider to bo E. v. Mojsisovjcs’ typo- 
specimen and all tho examples illustrated in t.he present memoir, docs not differ 
remarkably from other spocies of tho group of Placites platyphyllits in its goneral 
proportions, in its involution and in tho shape of ils transverse section. A 
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closer examination is needed to discover subordinate differences, whioh may serve 
as distinctive features. The Alpine species, with which it agrees most closely 
in all its essential features, is PI. polydactylus v. Mojsisovios (Die Cephalopoden 
der Halls till ter Kalke, Abhandl. E. K. Geul. Iteiohsanst. VI-1, p. 52, Taf. XXI, 
figs. 8—0). The more slender transverse section, the more highly rounded siphonal 
part and the presence of a very small but open umbilious, which in the majority of 
my specimens is not closed, are the only characters on whioh a specific distinction 
from PI. polydactylus might bo basod. 

The only specimen known to E. v. Mojsisovios was of moderate size. But 
among my materials largo examples have been met with, soaroely inferior in their 
dimensions to the type-specimen of P. polydactylus illustrated by E. von Mojsisovios 
(1. c. fig. 7). 

The measurements of a fairly complete, medium-sized specimen arc (fig. 8) 
as follows:— 

Diameter of the ahell ..47 mm. 

„ „ „ umbiliou».. '• • 8 ,, 

Height of the laet rabove the umbilical euture.26 „ 

volution. I „ „ preceding whorl ..... 16'6 „ 

Thiokneae of the laat volution . . . . . . ■ . S'6 ,, 

Sutures. —The sutural line is absolutely identical with that of the specimen 
from Lauka, figured by E. v. Mojsisovios, but is also identical with that of the 
Alpino Placitea polydactylus from the lowornoric stage of the Hallstatt-limestone. 

E. v. Mojsisovios, it is true, lays some stress on the fact that the outer lateral 
branch of the adventitious saddle is proportionately weakly developed in the 
Himdlayan form and does not attain the dimensions whioh are reached by tho 
Mediterranean speoies of the samo group. I am, however, at a loss to verify this state¬ 
ment. The illustration on fig. 4 in tho abovo-quotod memoir of E. v. Mojsisovios 
shows an exactly identical development in the outer branoh of tho adventitious 
saddle of PI. polydactylus and of my type-specimens. My personal examination 
of the specimens from the Hallstatt-limestone lias led mo to the same conclusion. 
1 am, therefore, bound to say, that I cannot separate the two species on aooount 
of supposed differences in their sutural linos. 

The ]>erfcct identity of their sutures having been established, the question 
arises, whothor their very slight external differences do really require a separation 
of the Indian form from the Alpine types. I myself do not consider a differentiation 
of the two species justified, but this is, as in so many other oases, a matter of individual 
conception or of personal judgment only. In order to acknowledge tho prosenoe of 
a few subordinate characters of distinction, the varietal name of var. Otdhami has 
been added to the Indian form of Placties polydactylus in the present description. 

Placitea polydactylus is a common species in the rod marble of Goisern of 
lower notio age. The var. Oldhams has been collected by myself in the Daonella- 
beds of Lauka (Kumaon) and by Smith and A. v. Krafft in the Tropites-limestone 
of Tera G&dh, Kalapani, Nihal, Kuti and Lilintbi. 
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2. Plaoiths sp. ind. ex aff. pbraucti Mojsisovics. PI. XXV, fig. 6. 

1898. Platiiu tp. ind. er. nff. ptraucti ▼. MojtliBTlo*, Biltrsg* far Ksantnln der obartriadlaehan 
Caphalopoduntannao dei HimiUj*. Dmkiehr. Kail. Akad. d. Wi«, LXIII.p. 684, Taf. XVIII, 
tg. e. 

1890. I'laeite* tp. ind. tx. aff. peraneti E. t. Hojaiaoriei, Upper triaarie oephalopodafannae of Iba 
HJmilayaa, P*l»«t Indie*, nr. XV, Himilnyu Fondle, rol. Ill, Pt. 1, p. Ill, PL XVIII, 
fig. 9. 

The chambered fragment from the Tropite3-limestone of Lilinthi (oolL Smith) 
belongs to a species of Placites, which is probably identical with a species from the 
upper Daonella-beds of the Bambonag section, collected by mysolf in 1892 and 
described and figured by E. v. Mojsisovios. It must, however, be borne in mind that 
the fragmentary character of the two specimens does not permit a direct identifica¬ 
tion. 

Tho agreement of the Butural linos in the two examples is very remarkable, 
especially tho absolute identity of the development of three adventitious lobes. 
The auxiliary series is not accessible to observation. 


Genus: Bambanagites v. Mojsisovics. 

Bambanagites Kraffti nov. sp. PI. XIV, fig. 2. 

Representatives of this remarkable genus of Pivacoceratidcs have so far been 
known from tho Ilalorites-limestone of the Bambanag range only by E. v. Mojsisovios 
(Patent. Ind. ser.XV, Himdl. Foss. vol. Ill, Pt. 1, p. 106). Two species have been 
described by this author, both of them being distinguished from all European 
Pinaooceratidm by the simple and primitive structure of their sutures. 

In A. v. Krafft’s collections from the Tropites-limestone of Lilinthi the genus 
Bambanagites is reprosentod by a single specimen, which exhibits tho peculiar 
characters of tho genus roost distinctly, but differs from the two species described 
by E. v. Mojsisovics in some subordinate features. It must consequently be kept 
separate from them and receive a new denomination, for which J proposo the name 
of its discoverer, tho late A. v. KraiTt. 

My specimen, consisting of air-ohambers only, shows closely embracing and 
strongly compressed whorls with a very small umbilicus. Tho lateral parts are 
almost flat and converging gradually towards thosiphonal part. The greatest 
transverse diameter of the shell is situated in the vicinity of the umbilical region. 
There is no umbilical edge present, but the flanks pass into the steep umbilical wall 
in a strongly bent curvo. 

On the siphonal side the two flanks meet in a sharp, knife-liko edge. This 
charaoter alone is sufficient to distinguish our species at the first glance from 
Bambanagites Sohlaginttoeiti Mojs. and B. JHcneri Mojs. • 

The sculpture is restricted to the inner volutions and to the beginning of the last 
whorl. It closely resembles the sculpture of Pinacoceras Layers v. Hauer, which has 
been lately elevated to the rank of a proper sub-genus Pompeo/cjites by* E. v. 
Mojsisovios (l)ie Cephalopodon der Hallst&ttor Kalke, L c. VI-1, Suppleinent-bd., 
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p. 298). This sculpture consist* of short and broad transverse folds which are 
separated by narrow intercostal furrows. No tuberclos are developed along the top 
of the folds. The folds of the two flanks do not correspond, but each fold of one 
lateral part unites with a furrow on the opposite flank. Thus the profile of the 
siphonal odge assumes a wave-like appoaranco. In the anterior portion of the last 
volution no trace of sculpture is noticed. 

Suturea .—In its general arrangement the sutural line agrees with the. sutures of 
Bambanagitea Schlagintteeiti and B. Dieneri. It consists of *lhroo adventitious, 
two principal and a large number of auxiliary lobes. The adventitious and main 
saddlos are slender, elongated and serrated, with rounded tops. The auxiliary saddles 
are broad and partly bipartite. 

The external adventitious lobe, which takes the place of the siphonal lobe in 
ammonites with the normal number of lobes, is divided by a broad median 
prominonco with deeply incised borders. The lobo itself, bordering the first adven¬ 
titious saddle, is dhided at its base into two digitations of unoqual length. Tho two 
following adventitious lobes end in a single terminal digitation. The third or inner 
lobo stands as deep as tho oxternal lobe, whereas the central adventitious lobo is 
considerably shorter. 

Tho principal lateral lobe, whieli exceeds all tho othor lobos in depth, ends in a 
single digitation, provided with two short terminal points, but is bordored by com¬ 
paratively doep lateral branches on cither side, imparting to this lobe a tondonoy to a 
phylloid structure. Tho second lateral lobe is nearly as broad as the principal and 
terminates in tw r o shnrp points. 

Tho principal and adventitious saddles are all elongated. A strong serration 
affects their walls, leaving only the uppermost, leaf-shaped extremities entirp. The 
third adventitious and the piincipal lateral saddles are even provided with little 
lateral branches. 

There is a groat contrast in tho dovolopment of the main saddles and of the 
auxiliary series. 

Tho second lateral saddle is bordered by walls of very unequal height. Its 
umbilical wall is very low and followod by a small lobe, which opens the auxiliary 
series. Each of tho auxiliary saddlos is dimeroid, but the depth of the true 
auxiliary lobes is but slightly larger thau that of the indentations between the two 
tops of a bipartite saddle. It seems as if by fusion of every two neighbouring simple 
saddles tilts dimeroid auxiliary saddles were developed in the same manner as des¬ 
cribed in the case of Bambanagitea Dieneri by E. v. Mojsisovios. 

There are five low auxiliary saddlos between the first auxiliary saddle and tho 
umbilical suture. 


jiimcnaiona. 

Diameter of the shell .... t . . . . or* 78 mm, 

t, H umbilicus. . 2 6 „ 

Helght-of the laat ( above tho umbilical suture . . • . • » 51 „ 

volution l „ „ prnoedlng whorl . • . . • „ 80 „ 

Thicknexs of the lait volution.. 14'5 » 
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The present species is a typioal representative of the genus Bambanagites, 
olosely agreeing with B. Dieneri in the arrangement of its sutural line. 

It is only distinguished from the speoiee hitherto described by the development 
of an acute siphonal edge. 


Family: BORITIDAS Mojs. 


Genus: Carnites Mojsisovics. 

Carnites of. floridus Wulfen. PI. XIV, lig. 1. 

1703. Nautilus floridus Wulfen, fiber den KurntWriarhen, pfaucnechweifipun Holmintholit, p. 113, Tal. 
XVIII, fig. 18, XXII, fig*. 16,16, XXIII, fig. 18. 

1846. Ammonite* floridus v. ITauer, Tiber dio Ceplmlopoden de* MusehrlinartuorH von Rleibrg 
Haldingor'e Naturwistensch. Abliandl. I. Bd. p. 22, Taf. I, fig*. 5-14. 

1873. Pinacoeeras floridum, t. Mojsiaovic*, Die Cephalopodon dor naMattei Koike, Abbandl. K. K. GpoI. 
Roich«nit. VI-1, p. 68, Tof. XXII, fig*. 16,16; XXV, fig* 1-0. 

1882. Carnites floridus r. Mojaisovic*, Die Cepbalopodon der Mediterranen Triasprovinz, Abbandl. K. K. 
Oeol. Roielwanst. Bd. X, p. 228. Taf. L, figs. 6-8 ; LI, fig*. 1-8. 

1890. Carnites floridus Dienor, Mitheilungen fiber oinigo Oplialodenmiten ana ■ lei |Tna* de* auedlieliPii 
Bakony. Au* dem paloontologi*ohon Anbang zu " Ketultate der wisaeun baltliohenj Kiforaeliung 
do* Balaton*ees,” Bd. 1,1. Thoil. p. 17. 

1002. Cami f es floridus v. Moj*i*ovios. Die C epbalopodmi der Hallbtatter Kalko 1. <•„ VI-1, Hupplomentbd., 

p. 812. 

Ammonites floridus has often been quoted from the Triassic strata of the 
Himalayas. Buddhnites Hama I)ien. and Hungarites (Rimkiniles) nitiensis Mojs. 
liavo both been mistaken for the Alpine species by Suess Salter, Stoliczka, Griesbach 
and by the authors of the first edition of the “ Manual of the Geology of India, '* 

Among the ammonites collected in the Tropitcs-limestono of Lilinthi by tlio 
late Dr. A. v. Krafft, there is an incomplete but well-preserved specimen which 
seems to be very closely allied to Carnites floridus. In this Alpine spocies the 
range of circumscription is wider than is unusually the case iu species of Cephalopoda 
described by E. v. Mojsisovics. But the differences between forms which have 
hitherto been attributed to Carnites floridus are not less important than such 
as may be detected betweon them and my Him&layan specimen. 

In its external characters the present specimen agrees almost perfectly with 
the example illustrated by E. v. Mojsisovics in his “ Ccphalopoden der Mcditerranen 
Triasprovinz ” PL LI, fig. 6. It is a cast comprising ono entire volution, but 
with its anterior portion partly broken off. Its most remarkable feature is the 
acute siphonal edge. This feature is likewise exhibited in the abovS quoted 
Alpine type from Deutsoh-Bleiberg, whereas in tho majority of exainples of 
Carnites floridus the siphonal part is provided with two keels running parallel and 
standing very close to each other. Fig. 8 in the above quoted memoir of 
E. v. Mojsisovics clearly proves that the difference in this feature is not due 
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to a difference in the shape of 6ast* and of specimens provided with their ihell. 
The sharpening of the siphonal part to a knife-like edge is already exhibited at 
the beginning of the last volution. My spocimcn being the only representative of 
the species, I hare not attempted to develop its inner whorls. Thus its earlier 
stages of growth are not known to me. 

The volutions overlap one another so completely that only a very narrow 
umbilicus is left open. Tbe greatest transverse diameter of t^| shell Corresponds 
to the umbilical region. From this region the lateral parts eonverge gradually 
towards tho siphonal edge, imparting to the seotion of the whorls the shape of an 
arrow-hoad. 

Dimensions. 

Diameter of tbe shell.oca. 72 mm. 

„ „ umbilicus. 2 „ 

Height of the (abovo the umbilical eutnre. 39 „ 

laet volution \ 1( „ procmling ahorl. 21 „ 

Thicknose of tho last volution ... .... 15 „ 

Sutures .—In its general outlines tho sutural line of the Himdlayan speoimen 
strongly resembles that of Carnitea florid ns. There are, however, three adventi¬ 
tious elements clearly marked. The siphonal lobe is divided into two separate 
elements by a remarkable prominence, which assumes the character of a proper 
adventitious saddle. Thus in our specimen the second adventitious saddle corresponds 
to the external adventitious saddle in the majority of Alpine representatives of this 
species. The following adventitious element is the largest and is but slightly 
surpassed in size by the principal lateral lobe and saddle. 

The second lateral lobo is broad and low, standing on an equal level with the 
auxiliary series. 

The similarity of tho sutural line of this speoimen with the sutural lines figured 
by E. v. Mojsisovics in his monograph of the Hallstatt Cephalopoda is far greater 
than with those illustrated by that author in his “ Cephalopoden der Moditerranen 
Triasprovinz. ” Notwithstanding this obvious similarity there remains the re¬ 
markable difference that in the Alpine CarnHes floridua only two adventitious 
elements are present, the prominences, which are developed in the siphonal lobo 
in later stagos of growth, never assuming the character of proper saddles. This 
is, at least, tho opinion expressed by E. v. Mojsisovics. 

There seem, however, to be exceptions to this rule. The specimen illustrated 
by E. v. Mojsisovics in his “ Cephalopoden der Ilallstittter Kalke, ” 1. c., VI PI. XXV, 
lig. 4, exhibits a sutural line, the arrangement of which agrees almost perfectly 
with that of tho sutures of my Himdlayan form. One of the prominences of the 
siphonal lobo has been dovoloped into a,proper saddle. Thus three, instead of two, 
adventitious olemonts are exposod in the example from Deutsch-Bleiberg in 
CarinthiA 

It might, of oourso, be a matter of discussion whether this Alpine typo, with 
three adventitious elements, should or should not be considered identical with Carnitea 
floridua. But this is a question of minor importance. What I wish to prove is the 






r • * NOBITIDjE. Ill 

fact, that types closely agreeing with my Himalayan specimen, are represented 
among the group of European forms, to whioh the denomination of Carnites 
floridus has hitherto been assigned. 

If any palaeontologist should wish to spilt up the species of Carnites Jtoridue 
into a number of separate species, I have no objeotion to offer. Indeed I consider 
that the two varieties from Deutsoh-Bleiberg and from the Salskammergut differ 
to such an •extend in the shape of their transverse section and of the siphonal part, 
that they should iMK be united under the same specific name. But in any case the 
Himalayan specimen here described, will have to remain within the group of 
Alpine Camites t of whioh it is the first true representative hitherto discovered 
in India. 

There are representatives of two more genera of Triassio ammonites to whioh 
the present specimen from Lilinthi might be compared, viz., Paratibetites and 
Mauerites. Both of these are distinguished by the presence of two marginal keels, 
although in Paratibetites Tornquisti those two keels are replaced by a blunt blade, 
thus resembling the external shape of our Carnites. The arrangement of the 
sutural line exhibits, however, but little affinity. The adventitious elements aro 
packed much more closely to each other and their characters as proper adventitious 
saddles are yet so indistinctly marked, that they may with equal reason be 
considered as the two unequal halves of one single bipartite saddle only. Far more 
remarkable i 9 the affinity to the sutural line of Mauerites. 

From the group of beds No. 6 of the Bambanag section a fragment has been 
described by E. v. Mojsisovios as Mauerites sp. ind. (Palroont. Indica ser. XV. 
Him&l. Foss. Vol. Ill, Pt. I, p. 88 , PI. XVI, fig. G). Its sutures closely agree 
with those of my specimen in their general arrangement, being, however, more 
strongly serrated and showing a distinct tendenoy to a pbylloid structure by the 
development of little lateral branches of the larger saddles instead of the simple 
denticulations of Carnites. But otherwise its affinity is striking. The external 
lappet of the median prominence is developed into a proper adventitious saddle. The 
following lobe corresponds to the siphonal lobe in Carnites. Of the two adjoining 
saddles the second is the larger and is pyramidal, exactly as in my specimen 
from the Tropites limestone of Lilinthi. I have, indeed, strong objections to raise 
against the correctness of assigning the fragment from the Bambanag range to the 
genus Mauerites. 

E. v. Mojsisovics describes this fragment as being provided with a bluntly 
pointed external part, and justly remarks, that the tapering of the siphonal port 
to a blunt blade without a furrow has never been observed in Mauerites, I believe 
that the fragment, oollected by myself in the Bambanag section, ought to be classed 
among the nearest allies of Carnites and may, perhaps, be a descendant of U 19 species 
here described. 

If a special subgenerio denomination Bhould be considered desirable for its 
distinction, the species identified with Mauerites by E. v. Mojsisovics might 
advantageously take the name of Metaoarnites . 
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Family: MROAPIIYLLITIDjE Mojs. 


Genus*: Megaphyllites Moisisovios. 

Megaphyllitbs Jarbas Munster. PI. Ill, fig* 11. 

1841. Ceratit•• Jarba* Graf zu Munster. Beitriige zur Oeog. and Petrefactenkunde det siidoestliohon 
Tirol, p. 135. Taf. XV. fig. 25. 

1845. Ammonite* umbilientu* A. v. Kllpstein, Beitriige xur Geol. Kenntniss der ditliohen Alpen, p, 117, 
Taf. VI, fig. 6. 

1840. Ammonite* Jarbat F. v. Hauer, Cepbalopoden dco Muschelm armors zu Dleiberg, Haidinger'i Naturwiss. 
Ahhandl. I, Bd. p. 26, Taf. 1, fig. 15. 

1847. Ammonite* Jarba* F. v. Hauer, Neuo Coplmlopodeu von Aussee, Ibid. Bd. I., p. 271. 

1849. Ammonilt* Jarba* Qunnatedt, CYphalopoden, p. 240, Taf. XVUI, fig. 12. 

1889. Ammonite* (Phyllocerat) Jarba* Lanbe, Fauna dor Sohichten von St. Caasian, Denkaobr. Kaia. 
Akad. d. Wiseensob. Wien. XXX, p. 86, Taf. XL1, fig. 12. 

1878. Pinaeoeera* ef. Jarba* E. v. Mojsisovice, Da* flebirge urn Hallstatt. Abhandl. K. K. Gool. Reicbaanat. 
VI-1, p. 47, Taf. XIX. figa. 9,10,18. 

1882. Megaphyllite* Jarba* E. v. Mojsisovics, Dio Cephalopodon der Mediterranen Trlaaprovinc, Abhondl. 
K. K. Goal. Roiohsanst. X, p. 193, Taf. LII, figa. 7. 8. 

1902. Megaphyllile* Jarba* E. v. Mojsisovics, Die Cepbalopoden der Hallstiitlor Kalke, ibid. VI—1, Sup- 
plemontband, p. 314. 

This is one of the commonest species of tliG Ammonca leiostraca in the zones 
of Trachycems Aon and Tr. Aonoides in the Trias of the Eastern Alps. It is 
represented in A. v. Krafft’s collection from Tera Gddli by three specimens, one 
of them providod with its body-chamber, reaching a diameter of 30 mm. 

My Himdlayan examples are absolutely identical with the type-specimens 
from the carnio Hallstatt limestones of Aussee, illustrated by E. v. Mojsisovics. 
The flattening of the lateral parts, characteristic of this species, is already exhibited 
in the small specimen illustrated, which consists of air-chambers only. It is 
still more conspicuous in the body-chamber specimen, which agrees most closely 
with the large example, illustrated on PI. XIX, fig. 10, of the Hallstatt mono¬ 
graph. The umbilicus is entirely closed. 

Dimentions. 



Chambered specimen 

Bodyohamber 


(fig. U). 

specimen. 

Diameter of the shell . . , • 

. . 19 mm. 

80 mm. 

„ „ „ umbilicus . . • 

• • 0 i, 

0 „ 

Height of tlie , above the umbilical suture 

. • 10*6 „ 

18 

last volution [ m „ preceding whorl 

. • 6 „ 

11 „ 

Thickness of the la»t volution . . . 

• • 8 „ 

i2 


Sutures. —Agreeing almost entirely with those of the Alpine speoimen from 
Stuores near St. Cassian, illustrated in Cepbalopoden der Mediterranen Triaspro- 
vinz, Taf. LII, *fig. 8. Insignificant differences are noticed in the relative height of 
the sipbonal saddle and second lateral lobe. 
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Family: LYTOCERATILjE Neumayr. 


Subgenus : Discophyllitbs Hyatt. 


Disoophyllites Ebneri v. Mojsisovics. PI. V, fig. 5. 


1800. Phylloc traK £lntri E. ▼. Wojgisovic*, Beitriige tur Kenntnis* dor oboitriadisohru Cepbalo- 
podonfannen dm Himilaja, Deukschr. kais. Akad. d. Wins. Wien. LXIII, p. 069, Taf. XIX, 
Ag. 0. 

1899. Piylloctrai Ebneri E. v. Mojeisovic*, upper Triaarfc Coplialopodafann® of the Hiin&luyan, Palaont 
Indica, acr. XY, Himil. Foaa. Vol. Ill, Pt. 1, p. 110, PI. XIX. fig. 6. 

The two genera Monop hyllites Mojs. and Rhacopbyllites Zittel are connected 
by a very interesting group of transitional types, for wbioh a new subgenus, 
Discophyllites, has been proposed by A. Hyatt (in Zittel’s Text-book of Palaeontology, 
London, 1900, Vol. I, p. 566). It is represented by tvro very nearly allied species 
Diaoophyliite8 patens Mojs. in the European, and D. Ebneri in the Indian Trias. 

The collections from the Tropites-limestone of Lilinthi (A. v. Krafft) and of 
Kalapani (Smith) contain a rich material of Discophyllites Ebneri. Of this 
speoies only a single incomplete specimen from the Daonella-bods of Lauka in 
Kumaon vras known to E. v. Mojsisovics. 

The examination of my materials proves that the typioal form is subject to 
slight variations in the width of the umbilicus and in the rate of involution. 
Whereas the majority of specimens in this respect almost perfectly agree with 
D. patens Mojs. from the norio Hallstatt-limestonc, there are a few examples, in 
which the volutions increase more rapidly and the umbilicus is, consequently, 
less widely opened. It is, however, only right to add that the different varieties 
are connected by intermediate gradations and that the variations themselves are 
of such small importance that there is no reason to separate those varieties into 
several specific forms. 

The figured specimen is a good example of the second variety, distinguished 
by less Blowly increasing whorls and by its smaller umbilicus. 

This specimen is the only one among my materials which is provided with a 
part of its body-chamber, which forms one-third of the last volution. 

Its measurements are as follows :— 


Diameter of the >ho)l . . . 

„ „ „ umhilioae 

H eight of tho C above the nmbllioal entnre 
lut volution 1 >t „ preceding whorl 
Thioknose of the laat volution . 


00 mm. 

** .. 
28-6 „ 
19*5,. 
18 „ 


In its transverse section the specimen agrees entirely with D. patens. Frag¬ 
ments of the shell, whioh have been partly preserved, are nearly sulooth, with only 
delicate strite of growth. 
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S u t u re8 .—The only important feature of distinction between DitoophylUtes 
patens v. Mojsiiovics (Die Cephalopoden der Hallst&tter Kalke, Abbandl. K. K. 
Qool. Reichsanst. VI-1, p. 84, Taf. XVI, fig. 18; XIX, fig. 17) and D. Ebneri is the 
sutural line. 

As the poor state of preservation of the type specimen from Lauka prevented 
the full exposure of its sutures, I am able to complete their somewbat fragmentary 
description given by E. v. Mojsisovics. • 

The sipbonal lobe is deeper and narrower than in D. patent and divided by a 
higli median prominence. The siphonnl saddle is not monophyllic, as had been 
supposed by E. v. Mojsisovics, but distinctly diphyllio. But in contrast to the 
following saddles, the inner, not the outer, terminal leaf is more strongly deve- 
loped. In the seoond lateral saddle the monophyllic plan is much more distinctly 
marked than in D. patens, the large terminal leaf being followed on either side 
by a smaller one, both standing on an equal level. The inner secondary leaf marks 
the beginning of several similar club-shaped phylla, whioh together form a sort of 
suspensive lobe and correspond to a rudimentary auxiliary series. 

Remarks .—There exists also a very close affinity between this species and Die- 
cophyllites insignia Gemmellaro (I cefalopodi del Trias superiore della parte occident¬ 
al! della Sicilia, p. 298, Taf. I, figs. 21, 22; Taf. IX, figs. 13-16), from the Triassic 
limestone of Castronuovo in Sicily. But I think that Gemmellaro has been perfectly 
right in separating them, although none of the characters of distinction enumerated 
hy him can he really considered to be of specific value. As suoh characters the 
following may be noticed. 

The oordiform transverse section of Discophyllites, ittsignis differs by more 
strongly converging lateral parts. In the sutural line differences arc also noticed. 
The sipbonal lobe of D. insignia is considerably shorter; the external margin of 
the siphonal saddle has no secondary leaf underneath the upper main phyllum, 
the principal lateral saddle does not show a distinct triphyllio arrangement of its 
termiual leaves as in D. Ebneri. In all saddles the external leaves stand on a 
low’cr level, in proportion to the inner ones, than in Disoophyllites Ebneri. 

The three hitherto described species of the genus Diacophyllitea form a well- 
defined group of very closely allied forms, ranging from middle carnic into lower 
noric strata. 


B. Arcebtoiijea (Leiobtraca Macrodoma). 

Family: ARCESTIDjE. 

) 

• Genus : Arcesths Suess. 

dreestidee, as is well known, play a very important part in limestone deposits 
of the Alpine -Trias. In the Indian Triassio province only very few species have 
hitherto been found. E. v. Mojsisovics, indeed, states the preponderance of 
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Ammonoa Traohyoatruoa and the remarkable raritf of Arcestid* in' the rich upper 
Triassio faunas of the Himalayas to be one of their most striking peculiarities. 
Regarding the distribution of Arceetid* and Trachyoatraea in the Tropites limestone 
of Byans their proportion more nearly approaches that which we are wont to find in 
the Hallstatt limestone of Europe than in deposits of the Indian Triossio province. 
In the Tropites limestone of Tera G6dl), Ealapani, Euti and Lilinthi, Arceatida 
occur in very large numbers, but the important part which they play in this fauna 
does not find an adequate expression in the description of the few species given in 
this memoir. 

The overwhelming majority of more than one hundred examples of Arceatida 
are inner nuclei and consequently unfit for specific determination. Every pale¬ 
ontologist, who has had to deal with representatives of thiB family, knows the diffi¬ 
culty of exact determinations, if both full-grown individuals and inner nuclei of 
the same species are not available for examination. 1 have, consequently, been 
obliged to leave many examples undetermined and I have preferred to dosoribe 
only such specimens as are fit for a diagnosis of the species. But the number of 
species of Aroestida represented in the fauna of the Tropites-limestono is certainly 
larger, especially among the group of Aroeates intuelabiati. 


1. ARCE8TB8 DIOERTTS V. Mojsisovics. PI. XII, fig. 14. 

1873. Areettei diotnu E. ▼. Moisisovic*. Die Ceph&lopoden dor llalletutter Kalke, Abhandl. K. K. Ucol. 

Relobuuut. VM, p. 122. Tat XLVII, fig. 1, L1TI, fig. 20. 

The figured specimen from tho Tropites-limestone of Ealapani (coll. Krafft), 
consisting of a chambered nucleus and body-chamber with its peristome, is most 
probably identical with Aroeates dicerus Mojs. from the norio stage of the 
Hallstatt limestone. Its shape, involution and size agree exactly with that of the 
shell in the European examples of Aroeates dioerua. 

The volutions are higher than thiok. Tbo umbilicus is open, not closed by a 
callosity. The inner nucleus, part of which has been laid bare by splitting off the 
body-chamber volution, agrees with inner nuclei of A. intnslabivtua in the presence 
of labiae, which are slightly ourved forward in tho external region. The peristome 
shows two strong, horn-like projections, which laterally border a deep sinus on tbo 
siphonal part, whose convexity is turned backwards. From the umbilicus tbo 
apertural margin runs in a straight line to the anterior extremity of the born-like 
projections. The lateral contraction of the peristome is not considerable, as is 
shown in an illustration of the front view of my specimen.(fig. 14B). 


Dimensions, 

Diameter of tbe shell . . . , , 

n ,i i, aabiliooi .... 
Height of the laat C shore the umbilical antare . 

rolution l „ preceding whorl 

Tbioknese of the laet volution . . . 


47 mm. 
oca. S „ 
26 6 „ 
11 „ 
2‘J «. 


Sutures.—Not known in dotail. 
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2. Arcestes bicornis v. Hauer. PI. XII, fig. 10 . 

1800. Arceitei bicomit E. v. Hauer, Nacfttrage zur KonntnU* der OephaJopodenfauna der Halletitter 
Soliichten, Sitzgiber. Kali. Akad. d. Wisaenieb. 41, Bd. p. 143, Taf. IV, figa. 4*7. 

1873. Arcutsi bioomii E. v. Mojiiaovici, Die Cephalopodeo dor Hallatitter Kalke, Abhandl. K. K. Geol. 
ISeiohaanat. VM, p. 127, Taf. XLVII, figa. 4-6 ; Mil, fig. 36. 

The differences between Arcestes bicornis and A. subbicornis Mojsisovics (Palce- 
ont. Indiea, ser. XV, Himdl. Foss. Vol. Ill, Pt. 1 , p. 09, PI. XX, flg. 5) aro very 
slight. A. subbicornis , according to the diagnosis given by E. v. Mojsisovics, 
is only distinguished by the presence of an aperturalsinuB with its concavity direoted 
forward, between the two horn-liko projections of the peristome. Most of my 
specimens from the Tropiles limestone of Kalapani and Tera Gddh have the 
apertural margin cut off between the two horns of the peristome in a straight line, 
exactly as in the typical A. bicornis from the Subbullatus-beds of the Hallstatt- 
limestonc. 

In a minority of examples a small sinus is developed, but is inferior in size 
to that of the peristome in Arcestes decipiens v. Mojsisovics (Cephalopoden der 
Hallstiitter Kalke, 1. o., p. 133, Taf. LIV, figs. 2, 3), which has been compared to 
A. subbicornis by E. v. Mojsisovics. As this character is so poorly developed in 
some of my Himalayan specimens, which otherwise closely agree with F. v. Hauer’s 
typo, especially in the geniculation of tho shell, I have united them with A . bicornis. 

The two figured specimens are typioal examples of Arcestes bicornis, agreeing 
with this Alpine species in their dimensions, in the oviform outline, the closed um¬ 
bilicus and the shape of the peristome. The knee-shaped bend at the beginning 
of the last volution lms been noticed in one of my specimens after the removal 
of the body-chamber. 

Dimensions. 


Diameter of the ah ell . . • . 

„ „ umbilicus . 

Height of tho lost f above the umbilical suture 
volution t „ preceding wborl 

Thieknt is of the last volution . . 


24 mm 


« .. 

11 .. 


Sutures .—Not known. 


3. Arcestes subbicornis v. Mojsisovics. 

18K6. Arreitet subbicomii E. v. Mojainovioi, lieitroge zur Kenntniaa der obatxiadiachou Ccpbalopoden- 
faunen del Himdlaya, Denkachr. Kais. Akad. d. Wiia. LX III, p. 664, Taf. XX, fig. 10. 
lHlia. Arc sit ei ivbbieornis E. v. Mojiisovin, upper Triawic Cephalopodafaunro of tbo Him&layae, l’almon- 
• tologin Indian, eer. XV. Himul. P6 m. Vol. Ill, Pt. 1, p. 99, Pi. XX, fig. 10. 

Among the materials from Tera Gddh collected by Smith, there is a single 
fragment of the anterior portion of a body-chamber, whiob shows the two horn¬ 
like projections of the peristome laterally bordered by a deep sinus, whose concavity 
is directed forward. It is tho only specimen of Arcestes in the Himdlayan collection 
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in wliioh this character has been distinctly noticed. I therefore do not hesitate 
to identify this fragment with Arcestes subbicomis v. Mojsisovic*. 

The complete specimen must have attained large dimensions, the transverso 
diameter of the peristome measuring 21 mm. 


, Subgenus : Peoaboestes Mojsisovies. 

1 (4). Proarcestes of. Gaytani v. Klipstein. PI. XII, figs. 10,11. 

1846. Ammonite* Gaytani v. Klipatein, Beitrege tur Geologiaohen Kenntnii* der oestlioheu Alpcn, p. 110, 

Taf. V, fig. 4. 

1847. Ammonites Gaytani F v. Hauer, None Copbalopoden von An.seo, Haidinger'. Naturtviiaeuioh 

Abhandl. 1. p. 867. 

1849. Ammonite* Gaytani F. v. Hauer. Neue Crpbalopodei. von Hall.tatt und Aua.ee, ibid. Ill, p. 17, 

Taf. IV, fig.. 18,14. 

1869. Arceite* Gaytani Laube, Fanna dor Sohichten von St. Catalan, Denkachr. Kais. Akad. d. Wi»«on»oh. 

math, nat., Cl. XXX. Bd., p. 89, Taf. XL1II, fig. 6. 

1878. Arceete* Gaytani E. v. Mojaiaovioa, Die Cepbalopodon dor II ullxttitler Kulko, Abbandl. K. K. 

Qeol. Reiob*an»t., VM, p. 100, Taf. LVIII, fig.. 1, 8. 

1902. Proarceetet Gaytani E. v. Moj.tsovies. ibid. Supplrmcntbd., p. 269. 

The few Indian specimens from the Tropites-limestone of Kalapani 
(ooll. Smith) agree very closely with Proarcestes Oaytani , as is to be seon from the 
illustrations of n chambered internal cast and of a nearly complete example with its 
body-chamber. The latter is a medium-sized specimen, my largest individuals being 
only little inferior in size to the type-specimen from the Roetholstoin illustrated by 
E. v. Mojsisovios. 

Body-chamber volutions and inner nuclei do not differ in shape. In both of 
them the umbilicus is open. The lateral parts are not quite regularly rounded, but 
show, though only to a certain extent, the flattening characteristic of Proarcestes 
Oaytani. This feature is clearly markod only in full-grown individuals. The 
oross soction is of nearly equal length and w idth. 

In the last volution of the ohambered cast (fig. 11) a faintly marked contrac¬ 
tion is noticed. It occurs near the aperture of the volution. The line, which 
in the illustration might, perhaps, be mistaken for a second labia, is only an acci¬ 
dental fissure in the cast. The body-chamber volution does not show any trace of 
shell furrows or inner shelly ridges. 

1Dimensions. 


Diameter of the .hell .... 

■ 

• 

• 

a 

• 

. 41 mm 

„ ,, » umbilicn. . . . 

• 

• 

• 

• 

• 

6 „ 

Height of the f above tho umbilical raturo 

• 

• 

• 

• 

• 

19 „ 

laat volution t „ „ preceding whorl 

• 

• 

a 

• 

• 

7*6 

Thiel neo. of the laat volution • * • 

• 

• 

a 

• 

• 

81 


• 

Sutures .—The differences in the details of the sutural line between the speci¬ 
men figured and the European examples illustrated by E. v. Mojsisovios, are not 
sufficiently conspicuous to preclude their being attributed to individual variation. 
The saddles, it is true, are more slender and lees richly leptophyllio, hut in thia 
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respect similar variation is also seen in European specimens of P. Qaytani. There 
are even some individuals, in whioh the details of the sutures are different on both 
sides of the shell. 

The type of sutures is that peculiar to the group of Arceatei bioarinaii 
(Proaroestes ). The two principal saddles are situated on the siphonal part. There 
are at least three auxiliary saddles outside the umbilical suture, but I have not 
succeeded in developing the auxiliary series in the Umbilioal region. 

ItemarJcs. —The only slight difference, whioh I have noticed between the Hall- 
statt type and my Indian specimens, is the somewhat less flattened character of 
the flanks in the latter. In this respoct they recall, perhaps, the unnamed species 
from the HaloriteB-limestone of the Bambanag range, which has been described 
as Proaroestes sp. ind by E. v. Mojsisovios, but not illustrated in the Paleeontologia 
Indies (ser. XV. Himdlayan Foss. Vol. Ill, Pt. 1, p. 100). 

Although I nm inclined to consider my Himdlayan specimens as identical with 
Proaroestes Qaytani , I have referred them to this European species only as cf,, on 
account of this slight difference in the shape of tho oross-section. 


Subgenus: Pararcxstbh Mojsisovics. 

1 (5). Paraucestes nov. Bp. ex aff. Zittbli Mojs. PI. XII, fig. 19. 

Tho species, which is represented in the Himdlayan collection by a single but 
perfectly preserved specimen with body-chamber and peristome, from Kalapani, 
shows in its external shape a great resemblance to Parorcestes Zitteli v. Mojsisovios 
(Dio Cephalopodon der Hallstiitter Kalke, Abhandl. K. K. Geol. Reiohsnnst., VI-1 
p. 05, Taf. LVl, figs. 1, 2), from the carnic stago of the Hallatatt-limestone. 

It agrees with this species in its most remarkable feature, the strong inflation 
of fhe last volution in tho vicinity of the peristome, which is connected with a 
flattening of the siphonal area. It is distinguished from Pararcestes Zitteli by 
the. shape of Ihe two broad and deep labile. In P. Zitteli the labile converge 
from either side towards the siphonal part, where they meet in a sharp angle. In 
the present species they cross the siphonal area in a very flat curve, with its 
convexity slightly turned forward, exactly ns in Pararcestes sublabiatus Mojs. 

Another feature of distinction consists in the knee-shaped bend of the body- 
chamber n quarter of one volution behind tho peristome. In this character our 
species recalls P. genujlcxus Mojsisovics (1. c., p. 97, Taf. L, flg. 8; LIII, 
fig. 29). 

The enst is almost perfectly smooth. In the vicinity of the peristome there 
are vety delicate falciform stria). The apertural margin, which has been entirely 
' preserved, follows exactly the direction of those falciform striae, describing a very 
fiat sinus on the external part. 

Near the ■beginning of the last volution traces of the last air-chambers havo 
been noticed. The body-chamber consequently does not attain the length of an 
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entire volution. This fact has also been notioed lb Pararoestf^ genujlexus Mojs. 
and in P. oligosarous Mojs. 

Dimensions. 


Dixmeter of tha «h«ll.. . * .47 mm. 

„ n n n *t tha plaoa of ganuflaxlon . • . . • 66 w 

„ „ „ mnbilietu .. f „ 

Height of the e above the ntnbilieal mture ..... SS'fi „ 

last volution l „ „ preceding whorl . . . . . 10 „ 

Haight ■) ( 27 .. 

Tbiekaaaa f ^ ▼olaftkm at the plaee of genoflexion . . • 3 a« 

Tblekneaa of tha laat volution ........ 82 


Sutures. —Not known in detail. 

2 (0). Pararoestes of. Sthri v. Mojsisovios. PI. XII, fig. 18. 

1873. Areentti Sturi E. v. Mojaiaovioa, Die Caphalopodau der fUllitiiter Kalku, Abhundl. K. K. Geo). 
Reiohaanet., VI-1, p.96, Taf. LVI, fig. 4. 

The figured speoimeu from Kuti (coll. Krafft) consisting of a body-chambor 
without the peristome, belongs to a species of the group of sublubiati and appears 
from the shape of its cross-section to be most nearly allied to Pararcestcs Sturi 
from the oamio stage of the Eallstatt-limestone. It has beon provisionally referred 
to the species as qf. $ but its identity is as yet unoertain. 

At the beginning of the last volution the siphonal part is regularly rounded, 
but in later Btages of growth it is sharpened into a bluntly rounded edge. Near 
the aperture an indistinct furrow is noticed on the oast. 

The umbilicus was probably not closed though very narrow, but this cannot 
be ascertained, the umbilical region having been partly injured by weathering. 

Dimensions. 

Dlumoter of the shell * . ....... 44 mm. 

„ „ „ uinbilicue. V .. 

Height of the r above the umbilioal auturo.23 „ 

last volution l „ „ preooding whorl.S d „ 

ThUkneaa of the laat volution ........ 21 .. 

Sutures. —Not known. 

3 (7). Pararoestes sp. ind. ex aff. sublabiato Mojs. PI. XII, fig. 12. 

The figured specimen from Lilinthi (coll. Krafft.) bears in its outward shape 
a strong resemblance to Joannites, but is provided with sutures characteristic of 
Arcestes. It may, in all probability, be assigned to a species of the group of 
Pararoestes sublabiatus E. v. Mojsisovics (Die Cephalopoden der HallstiLtter’Kalke,. 
Abhandl. K. K. Geol. Beiobsanst., VI-1, p. 94, Taf. LV. fig. 12). 

The last air-chamber is situotsd at the beginning of the last volution, which 
consequently belongs to the body-chamber. The peristome has not. boon preserved. 

The whorls are high-mouthed, with flatly arched lateral parts a.nd with a 

2 b 2 
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regularly rounded siphonal area, *hich becomes somewhat flattened in the vioinity of 
the aperture. In the penultimate whorl the umbilicus is narrow but open, whereas 
in the last volution it gradually tends to close, although not entirely. 

Three furrows or labiee are counted on the cast of the last volution. They 
are slightly falciform as in Joannites Klipsteini Mojsisovics (1. c., p. 84, Taf. LXI, 
figs 2, 8 ), and not straight as in Pararcestes sublabiatus. They cross the siphonal 
part in a radial direction without turning forward anteriorly. • 

Shell covered with numerous delicate striae of growth. Cast entirely smooth. 

Dimensions. 

Diamoter of the ilioH ......... 64 mm. 

„ „ n umbiHcuH.1 » 

Haight of tho r »bove tbo umbilical suture . .... 84 „ 

last rotation C „ „ preceding whorl.14 

ThicknoM of th« last volution.23 „ 

Sutures. —Agreeing with those of Pararcestes sublabiatua. Four auxiliary 
saddles outside tho umbilical suture. Only the siphonal saddle iB situated on the 
external part. 

Remarks. —In the Himalayan collection the group of Arcestes sublabiati 
{Pararcestes) is represented by a few more specimens, which are certainly not 
identical with the prosent ono. Their specific determination is impossible on 
acoount of their defective state of preservation. It is nevertheless interesting to 
establish the fact that tho subgenus Fararceatca, unknown hitherto in the Indian 
Trias, is rather richly represented in the fauna of tbo Tropites-limestone of Byans. 


Subgenus : Stenarcestes v, Mojsisovics. 

1 (8). Stenarcestes nov. sp. ind. ex aff. Polybphincto Mojs. PI. XII, fig. 18. 

Four specimens from the Tropites-limestone of Kalapani arc easts of body-. 
oharabor volutions, with weathered fragments of the shell preserved. All of them 
nro of small size, the largest example attaining a diameter of 35 mm. 

In its general shape and involution this new species of the group of Arcestes 
subumbilicnti (Stemircestea) agrees with Si. polysphmetus v. Mojsisovics (Cephalo- 
podon dcr Hallstatter Kalke, Abhandl. K. K. Qeol. Reichsanst., Vl-1, p. 146, 
Taf. LXVIII, fig. 7) from the norio Ilallstott-limestone of tho Sommeraukogel. 
It has compressed, high-mouthed whorls, with flattened lateral parts and a rounded 
siphonal area. The siphonal margin is more distinctly marked than in the European 
form. The umbilicus is open. 

The species is easily distinguished from Stenarcestes polysphinctus by its 
smallei' number of labioe, of whioh only four arc counted to ono volution. In 
number of labioe the present species agrees with Stenarcestes planus E. v. Mojsisovics 
(1. c., p. 146, Taf. LXVIII, figs. 5, 6 ), from which it differs by the shape of its 
siphonal part, whioh is narrow or even aoute in St. planus. 
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Dimensions. 

Diameter of the ahtdl .. 

ii n n umbilieui • • • . • 

Height of tit* r *buro the ambiiioal eature • 

left volution i * „ preceding wborl 

Thleknee* of the 1*it volution. 

Sutures .—Not known in detail. 


86*6 min. 


2*6 


•• 


18* 

7 

10 


9 9 


99 


2 (9). Stenarcestes sp. ind. aff. subumbilicato Bronn (?). 

A specimen from Kalapani, with its body-chamber partly preserved and unfit 
for illustration, recalls the well-known Stenarcestes subumbilicatus, ono of the 
leading types of the noric stage of the Hallstatt-limestone. 

The narrow but open umbilicus is surrounded by a low spiral depression. This 
feature is one of the most characteristic and easily recognised in the examples of 
Alpine Arcestes subumbilicati. No furrows have boen noticed whero the cast is 
exposed underneath the shell. The specimen has a diameter of 95 mm. 


Family : CLADlSCll'lDAi. 

Genus: Cladiscites Mojsisovios. 

1. C1AD180ITEB of. neortus v. Mojsisovics. PI. XII, figs. 1, 2. 

1873. Cladiscitix neirtu* v. Mojsisovios. Die Cephalopoden der Hallstattvr Kulke, Abkandl. K. K. Geol. 

Reiobssust., VI-1, p. 78, Taf. XXX. fig. 2, Tsf. XXXII, fig. 7. 

Two speoimens from the Tropites-limestonc of Lilinthi (coll. Krafft) nnd Tora Gddh 
(coll. Smith) are very closoly allied to Cladiscites neurtus from the noric. stage of 
the Hallstatt-limestone, from which they differ only by very subordinate details of 
the sutural line, which are probably accidental. 

In the proportions of height and width of the cross section two species of the 
Hallstatt-limestone agree with Cl. neortus and might, consequently, put in a claim for 
comparison with our species. Those two species arc Cladiscites monticol<• Mojsisovics 
(1. c., p. 78, Taf. XXX, fig. 5, and Supplement p. 282) and Cl. crassestriatus 
v. Mojsisovics (1. o., p. 79, Taf. XXX, fig. 4, and Supplemontbd., p. 279). 

In the sutural line of Cladiscites montioola the principal lateral saddle is the 
highest, whereas in the present form the sutural elements diminish rogularly in 
height from the siphonal saddle down to the auxiliary saddles. 

A distinction from Cladiscites crassestriatus is more difficult. The chief charac¬ 
ter in the sculpture of Cladiscites crassestriatus is the development of comparatively 
coarse spiral ribs on the lateral parts of the shell. My two speoimens are casts with 
very few fragments of the shell adhering and as those fragments arq confined to the 
siphonal area, nothing is known about the ornamentation of the flanks. In the 
ornamentation of the shell along the external part the difference between Cl. neortus 
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and Cl. crassestriatus is leas •obvious. According to the diagnosis given by 
E. v. Mojsisovios, the latter species has the shell oovered with very delioate spiral 
strise or is even smooth along the external area. In my Himilayan specimens the 
fragments of the shell adhering to the siphonal area are distinctly striated. I 
consequently deem it preferable to refer them provisionally to 01. neortus.. 

Dimensions. - 


Diameter of the thtll . .69 mm. 

„ „ „ umblllouo ........ f „ 


Height of tho r above the umbilical eutnre . 

lwt volution ( N „ preceding whorl . 

ThieUne»e of the lest volution . . • 

Sutures. —'l’he serial arrangement of the sutures proves our specimens to belong 
to Cladigcites {sensu atricto), not to Hypoclodiscitra (group of Cladiaoites 
subtornati). 

The siphonal saddle is situated entirely on the external area. Three lateral 
lobes and one auxiliary lobe are accessible to examination, but two more auxiliary 
lobes probably follow outsido the umbilical suture. 

The two halvos of the siphonal saddle are unsymmetrical. The inner ramifi¬ 
cations are larger than the outer ones. The only difference between Cladisciles 
neortus and my Indian type-speoimon (fig. 2) consists in the broader development of 
the stems in all saddles, but this character is, perhaps, only due to a deeper 
grinding ofF of the surfaoo of the cast. It only needs a glance at the sutures of 
Cl. dinlnrnua, as illustrated by E. v. Mojsisovios (1. o., Taf. XXX1T, fig. 10) to sec 
the difference in the stems of the saddlos caused by grinding off the surface of the 
oast irregularly. 

2 Cladiscites sp. ind. aff. moroso Mojs. PI. XII, fig. 8. 

This type, which is represented in the Himalayan collection by a single 
entirely chambered specimen from Kalapani (coll. Smith), shows a great morpholo¬ 
gical resemblance to three European species, namsly, Cladiscites quadralus Mojs. 
(Cephalopoden dcr Hallst&tter Kalkc, Abhandl. K. K. Geol. Reiohsanst., VI-1, 
j). 70. Taf. XXVIII, fig. 8, XXXII, fig. 5), Cl. morosus Mojsisovios {ibidem p. 76, 
Taf. XXXII, fig. 3), and Cl. pugillus Mojsisovics {ibidem p. 77, Taf. XXVIII, 
fig. -I). From all of them it differs by its more compressed shape and by its high- 
mouthed cross section. The greatest width is attained by the whorls in the middle 
of their height. 

Tho siphonal area is perfectly Hat and separated from the regularly vaulted 
lateral parts by a bluntly rounded edge. 

Dimensions. 

Diameter of tin* xhell.25 mm, 

„ # m .. mubUtaa .... . . . . 0 

Height of the f above the iimbiliatl ent ore . . . • . 16 „ 

laat volntion \ >, „ preceding whoil.9 

Thickness of the laat volution.. . 11 M 


96 

20 

so 
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Sitlwet.— The auxiliary series is not entirely accessible |0 examination, but 
from the position of the second auxiliary lobe, the presence of three auxiliary lobes 
outside the umbilicus appears highly probable. In this character the present species 
agrees with Oladiicitf* moroau a from the none stage of tbo Halistatt-limestone, 
Whereas Qladieoitea quadratua and Cl. puaillus are distinguished by the presence of 
two auxiliary lobes only. From Cl. puaillua my Himalayan specimen differs more- 
oyer by this position of its principal lateral, lobe, which is situated on the flank, not 
on the external area. 


Family : LOBITIDjB • 

Genus: Lobites Mojsisovics. 

1. Lobitbs sp. ind. of. elliptictis Hauer. PI. XV, figs. 8, 20. 

I860. Clydonitt$ elliptic*/ P. Haaer, ex parte, Naohtrfpgr zor Kenrttiiaa dor Cephulopoden fnuim der 
HallsUtter Sobichtan, Sitzgiber. Kfc1*. Akad. d. Wi»*. Wien, XL1. math, nat. Cl., p. 128, Taf. V, 
fi**. 12—14 (won 8—11). 

1878. Lobitu elliptiou* E. v. Mojaiaofiea, Die Cophalopoden der Hallatiitter Kalke, Abhandl. K. K. 
Gaor. Reiehaanat.. VI, p. 181. Taf. LX TUI. flff*. 17, 18; LXIX, figs. 1-8. 

1802. Lobite* ellipticxu E. v. Mojaiiovica, ibidem Supplement, p. 280. 

Notwithstanding the difference in size between the figured specimen from the 
Tropites-limestone of Kalapani (coll. Krafft) and the European types of Lobites 
elUpticua from the middle carnic stage of the Halistatt-limestone, 1 should not have 
hesitated to venture on a direot identification, lwd not slight deviations in some 
subordinate details been noticed. But in the genus l.obites such a narrow circum¬ 
scription of species has been introduced by E. v. Mojsisovios, that a specific value is 
oonceded to features, which in other genera of ammonites could only be regarded 
as of varietal importance. I must, consequently, bo satisfied with referring 
my Himalayan examples to a species which is very closely allied to L. elliptic hb 
but not exactly identical with it. 

The figured specimen closely agrees with Lobitts ellipticus in its gen oral shape 
and cross-section. At the beginning of the last volution, which belongs entirely to 
the body-chamber, the shell is globose, with strongly inflated lateral parts and a 
rounded siphonal part. ' But in later stages of growth the transverse section 
gradually becomes lentioular, the lateral parts being flattened and tho siphonal area 
narrow and steeply rounded, assuming the shape of a bluntly rounded edge. 

The umbilicus is not entirely closed, as in typical specimens of L. ellipticus. 

On the other hand the evolution of the apertuval margin agrees exactly with 
that in the European species. The umbilical suture in leaving the normal spiral, 
unites with the uperturnl margin in a small, protracted lappet. 

In its ornamentation my specimen also differs slightly from the typical Lobites 
ellipticus, its delioate transverse striae being gently curved, with their ooncnvitv 
turned anteriorly, not straight and radial. In this character it agrees with 
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Lobitet subellipticus Mojsisovics (1. c., p. 162, Taf. LXIX, fig. 4), which is, 
however, distinguished by more numerous and strongly marked striations or folds. 


Dimensions. 

Diameter of the ihell 10 mm 

„ „ „ umbilicus.05 „ 

Height of the r above the utnbllioal suture ..*••• 8 „ 

la>t volution ( „ „ preoedlng whorl ..*••• 3 „ 


ThickneM of the laet volution.f'6 ,, 

Sutures .—I have succeeded in developing the sutural line of a second 
specimen by scaling off its body-chamber volutions. 

The sutures agree with those of Lobitet ellipticus in most of tho essential 
points. Five saddles stand outside the umbilical suture. The first and third saddles 
are the largest. The siphonal prominonce is broad, but lower than the seoond 
saddle. I have not been able to notice the depression on its top, whioh has been 
describod by E. v. Mojsisovics, the small size of my speoimen not permitting the 
observation of such details. The siphonal lobe and the two following lobes stand 
at an equal level. 

2. Lobites sp. ind. (aff. pisum Miiust.?). PI. XII, fig. 9. 

From the Tropites-limestone of Kalapani (coll. Krafft) there is a single, small 
spocimen of Lobite, whioh might perhaps be placed near L. pisum MUnster 
(vide E. v. Mojsisovics, Cophalopoden der Hallst&tter Kalko, Abhandl. K. K. 
Genl. Reichsanst., VI-1, p. 156, Taf. LXVIII, figs. 9, 11). Provided this determi¬ 
nation wore proved to be correct, it might be classed with the subgenu9 Paralobites 
Moj^sovios (1. c., Supplemented., p. 287). But the only speoimen available to me 
for examination does not appear sufficient to enable me to come to a tolerably 
certain decision about its specifio position. 

The cast, whioh is provided with its body-chamber and mouth-margin, is 
globose, with strongly inflated whorls and a regularly rounded siphonal part. Its 
surface is perfectly smooth. 

In oontrast to Lobites pisum the shape of the last volution is not altorcd in tho 
vicinity of the aperture. From the closod umbilicus the apertural margin is pro¬ 
tracted radially in a straight lino for a distance of 1 mm. where it becomes geniou- 
latod . From this spot, which corresponds to the small lateral lappet in the group 
of Lobites ellipticus , the margin describes a sigmoidal curve and unites with the 
antoriorly protracted lappet along the siphonal part. 

Dimensions. 

Diameter of tho shell . . • • • . . . . . .11 mm. 

. .. umbilicus ......... 0 „ 

• Height of the f above the umbilical suture.0 „ 

last volution. X „ „ preceding whorl . «... 2 „ 

Thioknese of the last volution .. . . 7 ,. 

Sutures .—Not known. 
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FAUNISTIC RESULT8. 

In order to give a complete picture of the fauna of the Tropites-Umestone of 
Byans all the species described iu the text, which have been collected at Kalapani, 
Tera Gddh, Nihal, Lilinthi and Kuti by 8mith and A. v. KralTt, are included in 
the following list. ’ 

Brachiopoda. 

1. Rhynchonella angulifrons Bittn. 

Gasteropoda. 

2. Loxonema sp. ind. 

Lamellibranchiata. 

8. llalobia <f. faseigera Bittn. 

4. „ <f. comata Bittn. 

B. Avicula sp. ind. aff. To/ante Bittn. 

6. „ sp. ind. aff. caudata Stopp. 

Cephalopoda. 

a . Dibranchiata. 

7. Atractiles ef. ellipticus Mojs. 

8. „ ef- convergens Hauer. 

b. Nautiloidea. 

9. Orthoccras ef. triadicum Moje. 

10. „ <ff. dnbiurn Hauer. 

11. „ sp. ind. (group of 0. striata). 

12. (irypoccras sp. ind. aff. mesodico llauer. 

13. Proelydonautilus griesbachiformis nov. Bp. 

c. Anmonoidea. 

14. Pinacoeeras partna Moje. 

IB. „ Metterniehii Hauer var. 

10. „ Beech eri nov. ap. 

17. „ <f. rex. Mojs. 

18. Placites polydactylus var. Oldhami Moje. 

19. ii sp. ind. ex aff. peraucti Moje. 

20. Bambanagitcs Kraffti nov. sp. 

21. Carnitcs <f. ftoridns Wnlf. 

22. Megaphyllites jarbas Miinet. 

28. JDiscophyllites Bbneri Mojs. 

24. Areestes dicerns Mojs. 

£6. „ bicomis Hauer. 

£6. „ subbicomis Moje. 

27. Proareestee ef. Qaytani Klipst. 


2 o 
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28. 

29. 

80. 

81. 

32. 

88 . 

84. 

35. 

86 . 

37. 

38. 
89. 

40. 

41. 

42. 

43. 

44. 

45. 
48. 

47. 

48. 

49. 

50. 
61. 
52. 
63 . 

54. 

55. 

56. 

57. 

58. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 

66 . 

67. 

68 . 

69. 

70. 

71. 

72. 

73. 
. 74. 

75. 


n 


ii 


n 


n 


»i 


Pararceatea nov! ap. eg aff. Zittcli Mojs. 

<f. Sturi Moj«. 

ip. ind. eg aff. aublabialo Mojg. 
Stcnarceitei nov. ap. ind. cc off. polya phi ncto Mojs* 
„ sp. ind. cx aff. aubumbilicato Bronn. 
Cladiacitei qf. ncorlut Moj*. 

„ ap. ind. aff. moroto Mojg. 

Lobitca ip. ind. cf. elliptical Hauer. 

„ »p. ind. {aff. piium Miioit ?). 

Jlelictitei cf. gcnieulato Hauer. 

„ cf aubgcniculato M<»j*. 

„ tp. ind. aff. Beneckei Moj*. 

„ Canningi nor. sp. 

Phormcditea fasciatui Moj*. 

„ tp. ind. aff. juvavico Moj*. 

Jhtchitci cf. Jiilaria Moj*. 

„ Emersoni nov. *p. 

TAiibitci Meleagri Moj*. 

Ronaldahayi nov. sp. 

Campbelli nov. *p. 

(/) nov. ip. ind. 

Paratkiibitca <f. tcaphitformia Hauer. 

„ <f. ffyrtli Mojf. . 

„ Windhami nov. *p. 

„ nodiger nov. sp. 

Jellinekitci nov. f?en. Barnardi nov. *p. 

„ Saundcrii nov. *p. 

„ Jioveyi nov. sp. 

Arpaditea Taaailo Mojs. 

Ditlmaritca Jtnwlinaoni nov. sp. 

«, ap. ind. ex. aff. Lilli Gtttnb. 

„ Trailli nov. sp. 

„ Trailliformia nov. ip. 

„ Teragadhcnaia nov. ap. 

ii If) "ov. ap. ind. 

Trachyplcuraapiditea nov. sobgeo. Griffithi nov. sp. 

„ Maaaoni nov. ap. 

Stcinmannitea qf. LubbocJci Moj*. 

Daphnitca ap. ind. off. Vngeri Mojs. 

JDionitea ap. ind. ex aff. Caear Moj*. 

Drcpanitea ap. ind. ex off. Mar ayoa Moj*. 

„ 8ckuckerti nov, *p. 

„ Eaatmoni nov. *p, 

Cgrtopleuritca Freahfieldi nov. Bp. 

„ ap. ind. ex off.\Agrippinet H^oj*. 
Tibetitca cf. Ryalli Moj*. 

Anatibetilca Kclvini Moj*. 

H Hobaoni nov. *p. 
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76. Paralibetitea Adolph* Mojo. 


77. 

w 

ef. Bertrand* Mej*. 

78. 

If 

ef. Get hi rt Mojg. 

79. 


ap. ind. aff Tornquisti Mojg. 

80. 

91 

Wheeler* nov. gp. 

81. 

A can thin* tea Hogarti nov. ap. 

82. 

Himavatitea nov. eub^en. Wataoni nov. gp. 

88. Polycyelue Henseli Oppel. 

84. 

Clionitet gracilia nov. up. 

88. 

91 

ap. ind aff. Hngheeii Moja. 

86. 

II 

ap. ind. aff • aberrant Moja. 

87. 

II 

Btaunloni nov. sp. 

88. 

n 

nov. tp. ind. eX aff. Dolloano Mojs. 

89. Traehyceraa nov. up. ind. 

90. Protrachyceras Antoni nov. »p. 

81. 

u 

ap. ind. 

92. 

Sandlingitet Peartoni nov. sp. 

98. 

n 

Tnekeri nov. ap. 

94. 

»» 

(f, Otiboana v. Dittm. 

95. 

#» 

ap. ind. ex aff. Archibaldi Mojs. 

96. 

Sirenitea traehyceratoidea nov. gp. 

97. 

n 

ap. ind. ex aff Kohanyi Moja. 

98. 

it 

Patnphagua Dittm. 

99. 

i> 

Agriodua Dittm. 

100. 

it 

ef. Argonautcs Moja. 

101. 

it 

ap- ind. ex aff. Argonaut tt Moja. 

102. 

it 

argonauteqforikia nov. ap. 

108. 

it 

ef. JDianee Moja. 

104. 

it 

Eva Moja. 

105. 

tt 

Alixis nov. ap. 

106. 

it 

Vrcdenburgi nov. ap. 

107. 

it 

tp. ind. ex aff. Vredenbutgi Dien. 

108. 

Jnaiirenitea tf. Menelaua Moja. 

109. 

II 

Greeni nov. ap. 

110. 

Diatiehitea nov. ap.ind. off. negacantho Moja. 

111. 

99 

Sollaeii nov. ap. 

112. 

99 

Faleoneri nov. ap. 

118. 

II 

ap- ind. aff. eeltico Moja. 

11*. 

n 

ap. ind. aff. Atropva Dittm. 

115. 

99 

cf. Harpaloe Dittm. 

116. 

II 

ep. ind. aff. Minot Moja. 

117. 

II 

Y bung hatband i nov. ap. 

118. 

II 

ap. ind. aff. Tonnghutbandi Dion. 

119. 

II 

Reynolds* nov. ap. 

120. 

II 

eetolcitiformia nov. sp. 

121. 

Pet old lea Holland* nov. gp. 

122. 

9% 

ariet{formia nov. ap 

128. 

l» 

nov. ap. ind. aff. Hoehstetteri Mojs. 

124. 

99 

Hnneani nov sp. 


2 c 2 
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125. 

126. 

127. 

128. 

129. 

130. 

131. 
182. 
133. 
184. 

135. 

136. 

137. 

138. 

139. 
HO. 

141. 

142. 

143. 

144. 

145. 

140. 
117. 

148. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

156 . 

157. 

158. 
139 . 
160. 
161. 
102 . 
168. 
164. 
106. 
166. 

167. 

168 . 


» 


if 


Iscvlites Smithii nov. sp. 

„ IJeini Mojs. 

„ sp. ind. (iff. obolino Dittm. 

ITalorites tp. ind. ex aff. prucgon Mojs. 
Jotilet daei/ormit noy. sp. 

„ tpcciubilit nov. ap. 

Gonionotitet Gemmcllaroi nov. ap. 
Parajurattfet Jacqnini Mojs 
Analomitcs tpcct'osus nov. sp. 

„ ef. cruttepficalnt Mojs. 

ef. Fitch cri Mojs. 
tp. ind. nff. Fitch cri Mojs. 
Jieret/'onli nov. sp. 
ef. Theodori Mojs. 

„ cf. Jidgari Mojs. 

Didgmitcs tretus Mojs. 

„ tp. iml. aff. Qucnstedti Mojs. 

„ tp. ind. nff. snbgl obits Mojs. 

„ Kitchini nov. sp. 

Sibirites {Mctnsibiritcs ’) Philippii nov. sp. 
Kutomocerat Kraff// noy. sp. 

„ Mojsiwvicii nov. sp. 

„ cf. sandlingrnsc Hauor. 

Margaritcs cf. imc/us Dittm. 

„ Sut/ieiia nov. sp. 

nor. sp. ind. aff aucto Dittm. 
cf. circnmpinatui Mojs. 

Gcorgii Mojs. 
sp. ind. off. Gcorgii Mojs. 
Jicvasena nov. sp. 

Tropites tubbidlatus Hauor. 

„ cf.fntobullaius Mojs. 

„ cf. discohdlalns Mojs. 

„ cf. Ettcllac Mojs. 

„ Manasa nov. sp. 

,, JTodnni Mojs. 

„ ef. Parnerlsi Mojs. 

„ Jalandhnra nov. sp. 

„ sp. ind. nff andnngulo Mojs. 

„ hdnpanicus Mojs. 

Ana tropites vihatensis nov. sp. 

„ mnrgaritifonnis nov. sp. 

Paratropit.es l Hint hi cut nov. sp. 

Tropiceltifes arict it aides nov. sp. 


19 
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*• 


>> 


There are, on the whole, 108 forms known up to the present time from the 
horizon. Not ldfcs than 155 species, that is to say an overwhelming majority, are 
ammonites, lhc Tropites-limestcne of Byans may consequently be termed a 
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cephalopod-bearing facies with full reason. Tn* no other Trwfeio horizon of the 
Himalayas—if perhaps we exoept the Halorites beds of the Bambanag range- 
does the most characteristic feature oonsist in an equal predominance of the class of 
Cephalopoda. 

The fauna of the Tropitee-limestone of Byans is extraordinarily rioh in speoies. 
There are few horizons in the Alpine Trias and none in extra-Alpine territories 
which surpass it in this respect. From the Himdlayan Musohelkalk 118 species 
(90 ammonites), from the Haloritcs-limestone 62 speoies (65 ammonites) hare 
been described hitherto. Both horizons are consequently inferior to the Tropites- 
limestone of Byans in the richnoss of their faunae. 

Among 166 species of ammonites 102 are peculiar to the Tropitos-limestono of 
Byans and only 53 aro identical with species from the Baloritcs-liraestonc of the 
Himalayas or from the Triassio Hallstatt-limestone of the Eastern Alps. But among 
the new speoies a very large percentage are very nearly allied to European forms, 
whereas the number of faunistic elements, which impart to the Indian Triassio 
province the character of a zoogeographical region of its own, is less considerable. 

Among those faunistic elements peculiar to tho Tropites-limestone of Byans 
must be mentioned those which take the first rank:—Tho strange genus Jellinekitea, 
whose systematic position is as yet doubtful, the new subgenus Trachypleuraapiditea , 
which is certainly allied to Dittmaritea Mojs., but shows remarkable morpholo¬ 
gical affinities to Traohyceraa ; the subgenus ffimavatitea, in which characters of 
Acanthinitea , Sagenitea and Trachyceraa arc united; the group of Sirenitea 
Vrcdenburgi Dien., an isolated type of the genus Sirenitea , distinguished by its 
very delicate sculpture, thin, thread-like ribs, and transversely elongated tubercles. 
As speoies representing types, which differ widely from Alpine forms, I have to 
mention here:— Drepanitea Schucherti and Dr. Eaatmani, differing completely 
from the Drepanitea of the Mediterranean Triassio province; Clionitea graoilia, tho 
only spocios of the genus with a narrow umbilicus; Diatichitea eotolciti/ormia, a 
transitional shape between the genera Diatiohitea and Eotolcitea; Tropioeltitea 
arietitoidea of remarkable similarity with liassic Arietidce ; Amtropitca margariti - 
formia , which recalls the genus Margaritea in its external characters. 

The relations with upper Triassio faunce of the Mediterranean region are most 
clearly indicated by the occurronoc of numerous idontical or very closely allied 
forms in the two areas. But the assemblage of those species in the Tropitos lime¬ 
stone of Byans is very peculiar and exhibits rather conflicting characters. 

Among the species identical or very closely allied with those of the upper Trias- 
sic rocks of the Eastern Alps a large number points to the carnic stage, especially to 
an age approximately equal to that of the Subbullatus bods of the Salzkammergut. 
In Griesbach’s little collection from Kalapani, containing ten speoies of 
ammonites altogether, all the elements represented pointed to the carnic stage.’ 
Their examination led E. v. Mojsisovios to the following conclusion :—“ I consider 
the Tropites-limestone of Kalapani as the exact liomotaxial equivalent of the 
tuvalic Tropites-limestone of the Mediterranean province. There exists in both 
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cases not only the same association of general but also close spociflo relationship, 
tV hicli in a better state of preservation of tbo specimens might perhaps have led 
to the identification of some forms with European species. ” (Himdl. Foss. Yol. Ill, 
Ft. 1, p. 130.) 

The oartic type of the fauna shows itself in the following list of ammonites:— 

Jhehita cf. hilarie Moja. 

Arpadite* Ta*»ilo Moja. c 

Poly eye/tit Ifenteli Oppel. 

Trachycerat ip. ind. 

Sandlingite* cf. Oribatut Dittm. 

Sirenite* tp. off. Kohdnyi Moje. 1 
„ Pampkagut Dittm. 

„ Agriodt r« Dittm. 

Atiatirenifes cf. Mrnelaut Mojp. 

Itculiiet Heimi Moja. 

» tp.aff. obolino Dittm. * 

Joritei daciformit Diencr. * 

„ tpoctabilit Diener. * 

Anatomites cf. craeteplicatut Moja. 

„ cf. Theodori Moja. 

„ cf. Edgari Moja. 

„ cf. Fitckeri Moja. 

Entomoccrat cf. tandlingense Hauer. 

Margarita cf. circumtpinatut Moja. 

„ cf. auctut Dittm. 

„ Qeorgii Moja. 

Troptic* mbbuUatut Tfauor. 

» cf fittobnllalnt Moja. 

„ cf. ditcobullalnt Moja. 

„ cf. Ettellee Moja. 

„ tp. ind. aff. acntangulo Moj-. 

„ Wodani Moja. 

„ cf. Paracel si Moj*. 

Pinacocerat cf. rex Mojs. 

riaertee tp. ind. ex aff. perattcli Moja. * 

itegapkyllUet Jarbat Munfct. 

Car nit e* cf.floridne Wulf. 

UitcopkyllUe* Fbneri Moja. 

Arcettei bicorni * Hauer. . 

Proarcettei cf. Gaylani Klipat. 

Pararcettes cf. Start Mojs. 

ZoLita *p. ind. cf. ellipticvs Hauer. 

Vt ry’n early allied to the true S. Kohanyi from the julic (middle* cart, ic) lubstage of the Baliltammergut. 

1 Differing from 7- obolinmt only by inrgnifimnt detail* in I he arrangement of tho entonl lino. 

* Very nearly allied to Jofitredaene Moje. 

4 Very nearly alljfd to J. botnenti* Moje. In the European Trim the enb-genoe Jorite* ie entirely reetrieted to 
beds or rarair age. 

* Probably Identical with a upaciei from thi carnia Daoro'.la beds of the Central Hirailayai. 
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A* faunistio elements pointing to a oarnio ago of ti» Tr^pitoi-Hineatone of 
Byans we find alsotwo species of the subgeaus Protwhy serai, throo speoies of 
the subgenue Thiabitoi, two specie i of the genus Eutomooem and one speoies of the 
genus Oonicmotites. Although the specific similarities of those elements with 
European types are rathor distant, they oin be brought forward in favour of a carnio 
age, beo&uso no representatives of those four genera or sub-genera have in Europe 
boon fountain buds younger than the carnic stage. 

The typioal carnio habit of the fa inistio elements enumerate! is ohiefly marko l 
by tiie presence of twelvo genera or sub-genera, which arc restricted to the carnio 
stage of the Mediterranean province and do hot there extend into the norio stage. 
These genera or sub-genera are Thiebitea, ArpadUea, Trachyoeraa, Protraohyccras, 
Jooitea, Oonionotitea, Eutomoceroa, Anatropitea, Carnitea, Proarceatea, Pararoeatea, 
Lobitea. 

To tho oarnio elements of the fauna all speoies of Lamellibranohiata and Dibran- 
chiata must be added which are either identical with, or nearly related to Indian 
specios from the Daonellabods ( Ealobia ef.faaeigera, JI. cf. conata Bittn.) or with 
European forms ( Avioula off. Tofance, A. off. caudata, Atractitea cf. converge ns, 
A, cf. ellipticua). 

Tho relationship to tho oarnio stage is, asombeeisily se:n f manifold. The 
majority of faunistic olomonte contained in tho preceding lists points to the zone of 
* Tropitea aubbullatua (tuvalio substage). But there are also relations with tho julic 
fauna of the zone of Troohyoeroa aonoidea. In tho list quotod above there are 
altogether 28 species of ammonites, which have been directly identified with European 
speoies or referred to suoh as " cf." Among them 9 belong t) the julio, 16 to tho 
tuvalio sub-stago and 3 are oommon to both sub-stages. It isevilont from this 
proportion that tho greater number of relationships and analogies are in favour of a 
correlation with tho tuvalio sub-stage. 

Tho circumstance that Trachyoeraa and Protrachyceraa have up to tlio present 
time been stated to ocour only in beds older than tho tuvalio Tropitos-limestoao 
of the Alpine region in Europe, cannot influence the determination of the age, 
as the genus Trachyceroa, which in Europe appears for the last time in tho zone of ' 
Trachyoeraa Aonoidea has bean found in the Tropites be Is of California, of undoubt¬ 
edly tuvalio ago, by J. Perrin Smith. 1 Especially thoao groups of oarnio elements, 
which give to tho fauna its peculiar type and are conspicuous for their speoifio 
fecundity, such as Tropitea, Morgaritea, Anotomitea, are found in the tuvalio 
sub-stage of the Hallst att-1 imestone. 

Notwithstanding these striking affinities of the fauna of the Tropites-limestono 
of Byans to that of the Subbullatu9 zone of the Hallstatt limestone, the quostion of 
its ago becomes very oomplioated if we examine the second faunistio dement, which 
is equally distributed in the Tropites-limestono. This element consists of speoies 

1 J. Ptrrin Smith t Tho metamorphia aeriei of Sht'ta County, California, Araori^n Journ. of Geology, 
Vol. II, p. S07. Meaoioio change* in fannal geography qf California, ibii. Vol. Ilf, p. 877. 
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and genera of ammonites oharadteristio of the norio stage of the Mediterranean 
province. 

The species of ammonites bearing the stamp of a norie ago are contained in 
the following list 

llelictitu cf. geniculato Mojs. 

„ cf. tubgeniculato Mojs. 

,i ip. ind. aff. Beneekei Mojs. 1 

Phormeditcs fascialut Moj«. 

it *P< aff Jvvat ico Mojs. 

Parathisbita cf. scaphitiformti Hauer. 

«i «/• Jlyrtli Moje. 

Sfcinmannitet cf. Lvbbocki Moj«. 
fiaphnitti ip. aff. Ungeri Mojs. 

Dionitei ip. ind. aff. Casar Mojs. 
firepan it a tp. iad. aff. Marty at Mojs, 

Cyrtoplciuita tp. ind. aff. Agrippina Mojs. 

Tibelitet ef. By alii Moje. 

Analihetitn Kelvini Mojs. 

Paratilctite* Ailolphi Mojs. 
it c f Bertrandi Mojs. 

„ cf. Gcikiti Mojs. 

Acanthinites Ilogarti Diener.' 

Ditlickttes cf. llarpalot Dittm. 

Bireniles cf. Argonauta Mojs. 

„ ef. Liana Mojs. 

„ Eva Mojs. 

Halorilct tp. ind. aff. procyon Mojs, 

Parajuvavilet Jacquini Mojs. 

Eciolcttes tp. ind. aff. IJockitetteri Mojs. 
fiidymites tectus Mojs. 

Pinacocerai parma MojB. 

„ Melternickii var. Hauer. 

Bambanagitts Kraffti Diener. 

Arcetlet diterut Mojs. 

Stenarces/et aff. polytphinclo Mojs. 

„ aff. tubumbilicato Bronn. 

Claditctlet cf. neorlttt Mojs. 

To this list must bo added six species of the group of Distichites megacanthi, 
which in the Hallstatt-limestone is entirely restricted to beds of norio age, two 
specios of Drepanitee, two species of Parathisbites, three species of Eotolcitee, three 
species of Didynitiet —all genera of exclusively norio age. Thus the number 
of species of ammonites in the Tropites-limestono of Byans pointing to a norio 
age is raised to 49, or one-third of tho entire number of species. To tho types 
characteristic of the norio stage belong the genera or sub-gonora : Phormedites, 


V**rjr nearly allied to If. Jieneclti of laoic age. 


1 Nearly alliod to A. txceltior Mojs. of eevatio age. 
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Parathiabitea t StHnmannitea, Dapknitea, Dioniiei , Drepantiea, fibetitea, AncUibe- 
Met, Paratibetitea, AcantMnitea, Parquvavitea, Ealoritea , bctoloitei, Bidymitea, 
Bambanagitea, Stenamatea, which have as yet nover bci a found in beds of carnie 
age. The genus Didymitee especially, one of the leading fossils of the Tropitea- 
limestone of Byans at all localities from which collections have been made by Smith 
and A. v. KralTt, is restricted in Europe to the alaunic (middle norio) substage. 

The cfephalopod fauna of the Tropites-lnnestonc of Byaus lias, as the above 
analysis shows, relations with both the camic nnd norio faunro of the Hallstatt- 
limestone. Thus the detailed examination of the rioh materials entrusted to mo for 
description fully corroborates the views expressed by A. v. KralTt in his official 
report. He was the first to draw attention to a remarkable mixture of two different 
elements in the fauna of the Tropitos-limestone, one of them with carnie, the other 
with norio affinities. 

Such an assemblage of forms has never been mot with in any Triassic horizon 
of the Eastern Alps, where norio and oaruio faun jo are invariably found con¬ 
centrated in entirely different deposits. It remains therefore to enquire bow this 
strange fact may be satisfactorily explained. 

The easiest explanation would bo to suggest that the two faunro have been 
mixed accidentally in the collections from different localities. Those palaeontologists 
who are familiar with the stratigraphical features of the Hallstatt-limestone, will 
be ready to admit a mixing of two different horizons, which, although litliolo- 
gioallv identical, contain two different faunro nnd aro consequently of different ago. 
It would be in accordance with this assumption, if we could state from tlio data 
available for our examination, that each of the two faunro of the Tropitos-limestono 
were concentrated at a different locality and not mixed there with the other fauna. 

In the following list tho ammonites of this horizon have been enumerated with 
rfepect to the localities, w'licre they were colleotcd; * indicates species with 
camic affinitios.t those with noric affinities :— 

Kalapttni. 

* Buehitea <ff. hilar/a Mojs. 

* Thiabitea Meleagri Mojs. 

t Parathiabitea nodiger Dien. 

# t Dittmaritea ap. ind. 

t Dapknitea ap. ind. aff. Ungeri Mojs. 

t Drepanitea ap. ind. ex aff. Moray u Mojs 

t Avatibetitea Eobaoni Dien. 

t Paratibetitea Whteleri Dien. 

t Acanthinitea Hogarti Dien. 

* Polyeyelua Eenaeli Opp. 

Clionitea gracilia Dien. 

t » ap. ind. aff. aberrana Mojs. 

* M ap. aff. Dolloano Mojs, 

* Traclyeeraa ap. ind. 

* Protrackyeeraa Ana out Dien. 


2 o 
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t 

t 

t 

« 

* 

* 
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SandUngitea Pcafsoni Diener. 

„ ap. ind. aff. Archibald* Mojs. 
8irenites Pamp hag a* Dittm. 

„ Agriodua Dittm. 

„ Vredenburgi Dien. 

Anasirenites cf. Men clans Mojs. 

„ Oreeni Dion. 

Pis tic hi tea ap. ind. aff. cellico Mojs. 

ap. ind. aff. Younghusbandi Dien. 
Reynold si Dien. 
ectolcitiformta Dien. 

Ectolcitea ncv. ap. ind. aff. Hochstetteri Mojs. 

tt Pnncani Dien. 

Halorites ap. ind. iff proegon Mojs. 

Jovitoa daciformia Dion. 

n apectabilis Dien. 

Gonionotites Gemmellaroi Dien. 

Sibirrtea {Mctuaibiritca S) Philippii Dien. 
Anatomitca cf. craaaeplicatua Mojs. 
cf. Thcodori Mojs. 
liereafordi Dion. 

<f. Pi ache ri Mojs. 
ap. ind. aff. Fiacheri Mojs. 

<f. Edgari Mojs. 

Eutomoceraa Kraffti Dien. 

„ Mojaisovicsi Dion. 

„ (f. Sandlingcnac Hauer. 

Tropitea auhbullatua Hauer. 

cf. fuaobnllatus Mojs. 
cf. diacobullatua Mojs. 

<f. Eat dice Mojs. 

Manaaa Dion. 

Wodani Mojs. 

<f. Paracclai Mojs. 

Jalan(lKara Dien. 
ap. aff. acutangalo Mojs. 

Kalapanicns Mojs. 

* Margaritea cf. audita Dittm. 

Suahena Dien. 
vov. ap. aff. aucto Dittm. 
cf. circamapinatua Mojs. 

Georgii Mojs. 
sp. ind. aff. Georgii Mojs. 

Prvaaena Dien. 

* Anotropitea marguritiformia Dien. 

* „ nihulenaia Dion. 

Tropiecltitca arictitoidea Dien. 

t Didj/mitca lectin Mojs. 
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t Bidymitei tp. ind. aff. Qumstedti Moja. 
t pf tp. ind. aff. tnbglobus Mojs, 

t tt Kitckini Dien. 

*+ Placitcs polydactylut var. Oldhami Mojs. 

* Bitcophyllites Bbneri M ojs. 
t Jrcettes dicerut Mojs. 

t „ licornis Hauer. 

* Proarceitet iff. Qaytani Klipet. 

* Pararcestet nov. tp. aff. Zittcli Mojs. 

t Btenarcetlet nov. tp. ex aff. polysphinclo Mojs. 
t n *P- a Sf- tnbumbilicuto Bronu. 

Claditcitea tp. ind. aff. moro*o Mojs. 

* lobitettp. {aff. pi mm Miiust '-). 

* » g P- *f- rllipficut Hauer. 

Kuti. 

* Tkitbitet nov. tp. ind. 

* Oontonolitit tp. ind. 

t Iciolciht Pvncani Dien. 

*t Placiict polydactylus var. Oldkatni Moj''. 

* Pararcestet cf. Sturi Mojs. 

Jr cities tp. ind. 


Ter a Oddh. 

Helictitet Canningi nov. sp. 
t „ cf. subgeuicvlatns Mojs. 

t „ tp. ind. aff. Benccln Mojs. 

+ Phormeditce fasciatvs Mojs. 
t „ tp. ind. aff. juvavico Mojs. 

Buchitet Bmertoni nov. sp. 

* Thitbilct Mfling ri Mojs. 

Bonaldtbayi nov. *p. 

„ Campbelli nov. sp. 
t Parathisbitet cf. tcaphitiformxt Hauer, 
t u cf. Jlgrtli Mojs. 

„ Windlami nov. sp. 

* Jrpaditci Tattilo Mojs. 

Bittmarites Jlatolintoni nov. sp. 

t a tp. ind. aff. Lilli Guemb. 

n Trailli nov. sp. 

„ Trailliformit nov. sp. 

» Trragadhentit nov. sp. 

Trachyplcuraspiditet OriffifH Dien. 
t Stiinmannites cf. hibboeki Mojs. 
t Bionit it tp. ind. aff. Cectar Mojs. 

Cyrfoplevritit Frethfieldi nov. hj>. 
t Auafibetitn Kelvini Mojs. 
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t Paratibetitet Adolpii Mojs. 
t Acantkinitet Hogarti Dien. 

Himavatitet Wattoui nov. sp. 

Clionitet gracilit nov. Bp. 

ap. ind. aff. Hvghetii Mojs 
Stauntoni Dien. 

Protrackyeerat tp. ind. 

Sandlingitet Tucker* Dien. 

„ cf. Oribatue Dittm. 

Si renitea trachyccratoidet Dien. 

tp. ind. off. Kohbnyi Mojs. 
qf. Argonauta Mojs. 
tp. ind. aff. Argonantce Mojs. 
Argonautaformit nov. Bp. 
qf. Diana Mojs. 

Eva Mojs. 

Alixit nov. sp. 

Dittichitea Sollaaii nov. sp. 

Falconet i Dien. 
tp. ind. aff. celtico Mojs. 

tp. ind. aff. atroput Dittm. 

Younghutbandi Dieu. 
Ectolcitca Duncani nov. Bp. 

tp. ind. aff. Hochatettcri Mojs, 
Jsculitcs Ileimi Mojs. 

„ sp. ind. aff. obolino Dittm. 

„ Smithii nov. Bp. 

Parajuvavitet Jacquini Mojs. 

Tropitet subbullatut Haner. 

Margaritet qf. circumspinatus Mojs. 

„ Devutena Dien. 

Didy mites teclus Mojs. 

Pinacocerat Mettcrnichii Hauer, var. 
cf. rex Mojs. 

„ Bccckeri nov. sp. 

*t Placitct poly d act glut var. Oldkumi Mojs, 

* Jrceslea bicornit Hauer. 

* „ tubbicornia Mojs. 

* Megaphyllitct jarbat Miinat. 
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Nihal. 


t Helictitea cf. geniculato Hauer, 
t Puratibetilee tp. ind. aff. Tom quitfi Mojs. 
t Ectolcites Duncani nov. Bp. 
t Distichitea tp. ind. aff. Minot Mojs. 

* Anatomites tpcciotut Dion. 

# Anatropitea nihalentia Dien. 

Placitea polydactylua var. Oldham* Mojs. 


/ 
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LUintH. 

* Thiabitea Heleagri Moja. 

* i, Jionaldahayi Dien. 

Jellinekitea Barnardi Dien. 

„ Sounder si Dien. 

„ Hoveyi Dien. 

Traehypleuraapiditea Griffiths nov. ap. 

„ Mtuaoni nov. ap. 

t Brepanitea Sehucherti Dien. 
t ,i Eaatmani Dien. 

Cyrtojtleuritet Frttkfteldi Dien. 
t „ ap. off. Agrippina Moja. 
t Tibetitei iff. By alii Moja. 
t Anatibetitea Kelvini Moja. 
t Paratibetitea iff. Bertrandi Moja. 
t „ Wheeleri Dien. 

Sandlingitee Pcaraoni nov. ap. 

„ Tucteri nov, Bp. 

Sirenitea ap. ind. off. Vredenlurgi Dien. 

+ Diatichitea nov. ap. ind. ex off. megacant ho Moja. 
t ,, iff. Uarpaloa Dittm. 

t Ectoleitea Hotlandi Dien. 
t „ arietiformia nov. ap, 

t „ Duncani Dien. 

* Tr opt tea kalapanicua Moja. 

Paratropitea (?) liltnthieua nov. ap. 

t JJidymitea teetua Moja. 
t Pin&coceraa parma Moja. 

*t Plaeitea polydoctylna vur. Oldham Moja. 

* „ ap. ind. off. peraucto Moja. 
t Bamlanagitea Krnffti nov. ap. 

* Conitea ff.floridua Wolf. 

* Diacopkyllitea Ebneri Moja. 

* Pararecatea ap. ind. off. auhlabiato Moja. 
t Cladiieitea ef. neortua Moja. 

It is evident from tbese lists that the norio and carnic faunoo do not ocour 
at separate localities but are amalgamated in the Tropites-limcstone at every locality 
at which collections have boon made. Thus we are led to the conclusion that two 
faunae, which in the Alpine Trias are known to characterise two horizons of 
different geological age, have in Byans been found mixed together in one single bed 
of only three feet in thickness. 

It is a well-known fact that in the Alpine Tria9 there is no greater gap' in the 
development of faunae than between the noric and oarnio stages. 

“ Between the carnio and norie stage ”—E. v. Mojsisovics states (Ceplmlopoden 
der Hallst&tter Kalke, Abhandl. K. K. Geol. Reichsanst, VI-5, p, 822) — u a 
break in the sequence of fauns must be suggested. Not one single speoiei 
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of ammonites passes from one ttage into the other; even in the genera and 
sub-genera common to both stages there aTe gaps in the ovolution, not bridged over 
by transitional types.” 

The question arises, whether this strange assemblage of elements with norio 
and eamio affinitios in the fauna of tho Tropites-limestono of Byans might not 
constitute a transitional fauna bridging over the hiatus which exists between the 
norio and eamio stage in the Trias of the Eastern Alps. If this suggestion could 
In* proved to be correot, the Tropites beds of Byans might he considered as passage 
beds from the tuvalic (upper carnic) to the lacic (lower norio) substage. 

Tho supposition that tho fauna of the Tropitos-limcstone of Byans might just fit 
into the break of succession, which in the Alpine Trias has been assumed between 
the faunae of the carnic and norio stages by E. v. Mojsisovics, is not oonfirmod 
by any facts. The Tropites-limostonc is very poor in such faunistic elements as 
might be regarded as transitional forms connecting the two fauna). One single 
species of ammonite, Placitea polydaefylua , is common to both stages. The 
typical form is of lacic ago, whereas the variety Oldhami has beon found in 
the Daonclla beds of Lnuka of julic age. As connecting links between the two 
fauna* tre may cite the species of tho subgenus JHftmaritea (Arpaditea rinioai) 
which are very nearly allied to J). Lilli Guemb. on the one band and to the 
eamio J). Lorccua on tho other. Another connecting link is Pnehites Emeraoni 
nov. sp., uniting characters of the eamio sub-genus BucWea and of the noric sub- 
genus Phormcditea. But this is a very small number compared with the largo 
number of ammonites confined cither to the carnic or norio stage of the Alpine 
Trias and of which they arc characteristic. 

There is still a furthor consideration, which leads to the conclusion that the 
lamia of the Tropitcs-limestone is not the fauna of a passage-bed between the 
carnic and noric stages. Among the species of ammonitos identical or very nearly 
allied with those of the carnic stage, two different sets can he distinguished, one 
with julic and tho other with tuvalic affinities. In the norio elements of the 
fauna similar relations with both the lacic and alaunic sub-stages are obvious. 
There is undoubtedly a preponderance of laoie affinities in them, but the relation¬ 
ship to the alaunic stage is nevertheless very remarkable. Among those elements, 
which in tho Trias of the Eastern Alps ate, according to our prosont knowledge, 
confined to the alaunic sub-stage, the gonera Ecfolcitra and Didyviitea may be 
noticed, especially tho latter, which is one of tho commonest leading fossils of the 
Tropites-limestono of Byans at air localities at which collections were made by 
Smith and A. v. Krafft. 

A fauna with so strange a mixture of julic. tuvalic, lacio and alaunic types 
does not exhibit a Iruly transitional character. In tho fauna of a passngo-bed 
between tbo tuvalic and lacic sub-stages we should expect an overwhelming 
preponderance of exclusively tuvalic and lacio types and of transitional links connect¬ 
ing them, especially of such specieB as might he considered the direct ancestors of 
lacic forms. Nothing of this kind is scon in the fauna of the Tropites-limestono. 
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From all this it appears that the Tropitos beds of Byans caaaofc' be considered as a 
passage-bed from tho oarnic to the norio stage on palaeontological grounds and that 
the strange mixture of two faun® in this horizon must b* explained otherwise. 

This strange mixturo agrees in a remarkable manner with the association of 
Kclloway and Oxford ammonitos in tho Jurassio oolites of Balin (Galicia). As 
has been proved by Neumayr (AbhandL K. K. Geol. Reicbsanst. Wien V, 1871) 
tho oolite <& .Balin contains in a very thin bed 66 species of Jurassio ammonites 
of Kclloway and Oxford age, extending from the zone of Oppelia aapidoidea to the 
zono of Quenatedtoceraa Lamberli. It would bo in contradiction with our know¬ 
ledge of the distribution of Jurassio ammonites to suggest that two faun®, which 
in all other parts of tho world have been found confined to geologically different 
horizons, had lived together at the same period in the sea in which the oolites of 
Balin were deposited. As in analogous cases the want of sediment seems to be tho 
cause of the mixturo of the Kelloway and Oxford types at Balin. 

There is especially ono fact in favour of a similar explanation of tho association 
of oarnic and noric faun® in the Tropitcs-limcstone of Byans. This is the strong 
affinity which the noric fauna of this horizon shows to that of the Haloritcs- 
limcstono of tho Bambanag section. The following nine species are identical or 
probably identical with species from tho Haloritcs bods:— 

Stcinmannilct cf. Lubbocki Mojs. 

Tibetites cf. Ryalli Mojs. 

Analibetite* Ktlvini Mojo. 

Paralibelitet Adolphi Mojs. 

„ cj. Bertrandi Mojs. 

,, cf. Geikiei Mojs. 

llalori let tp. off. procyou Mojs 

Parajnvavitea Jacquini Mojs. 

Pinacucerag parma Mojs. 

As elements pointing to a close relation with the fauna of the Haloritcs- 
limestone wo may cite also 

Ciioniteg up, ind. aff. llughed Mojs. 

„ ip. ind. aff. aberrant Mojtt. 

Sandlingiteg tp. ind. aff. Archibaldi Mojs. 

Bambanagitet Kraffti nov. Bp. 

It is especially tho gonus Tibet it ea wliioh plays an important part in tho fauna 
of the Tropitos-limestone and is barely less numerously reprosonted than the 
oarnic types of Tropitea from which the horizon has takon its denomination. 

Taking all this into consideration it appears probable that the Tropitcs-limcstone 
of Byans is not only a bomotaxial equivalent of the tuvalio sub-stago in Europe, 
but also an equivalent of the Hauerites bods and Ilalorites beds of lacio age 1 of the 

1 Tbs absenoe of any equivalents of the Haueritee bed* would not neeemrily involve the ■ugirsvtion of s 
fauniitlo hiatae, the independent* of the Hauerites bods a* a palwontologloal horizon not having been setabliehad with 
full certainty. The fauna of the llanorita* beds ie oertainly of lacio age, but is too poor in ep*ciei to decide whether 
it really does or does not corroipond to an independent paleontological zone. 
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Himalayas of Johar and Painkbanda. Tbo intimate connection of the two sub-stages 
might be explained by the want of sediment during the tuvalio and laoio periods. 
With ibis suggestion the remarkable reduction in the thickness of Triassic sediments 
from Spiti to Byans would be well in accordance. The luoic stage which in Spiti 
amounts to approximately 300 feet, dwindles down in the sections of the Bambanag 
aud Shalslial cliffs to such an insignificant thicknoss, that Griesbach and myself failed 
to discover it, and the existence of a hiatus between the beds of Muachq)kalk and of 
carnio age was even suggested by E. v. Mojsisovics in consequence. 

The case might be similar with regard to the association of carnio and norio 
fauna 1 in the Tropites-limestone of Byans. Lot us suppose that during the tuvalic 
and lacic periods a bed of lithologically uniform character, only threo feet in thick¬ 
ness, bud been deposited, it would become impossible to distinguish the equivalents 
of the Alpine Tropites beds and of the Indian lialoritcs beds in the Beotions. 

It is only by new observations in the field, that the correctness of this 
suggestion can be provtd. Smith and A. v. Krafft have failed to discover any fossi- 
lifcrous horizon above the Tropites-limestone. A. v, Krafft in his official report 
{vide Introduction) is inclined to look for equivalents of the Halorites beds in bed S 
of his seotiou near Kalapani (shales with undeterminable ammonites), but he himself 
oonfosses'his inability to say anything definite al out the probable correlation 
of the upper Triassic beds. If the Ualorites-limestone should, indeed, be discovered 
in the series of Triassic looks following above the grey shalos on the top of the 
Tropites-limestone (bed 8 Smith, bed 3 Krafft), tlioD, but only then, my arguments 
in favour of a correlation of the Tropites-limestone of Byans with both the Tropites 
beds of the Eastern Alps and with the Halorites bods of the Himalayas would fall 
to the grouud. 

I have endeavoured to separate as sfcriotly us possible the facts from their 
explanation. * 

The assemblage of two different faun®, one with carnio the other-with norio 
affinities, in the Tiopitcs-limostone ot Byans is a fact which has been established 
with full certainty on palaeontological evidenoe. This fact is incongruous with a 
homotaxis of the Tropites-limestone of Byans with the tuvalio Tropites-limestone 
of Europe, as had been supposed by E. v. Mojsisovics. 

Different explanations of this fact might be attempted. 

Transitional links between the two faun® being almost entirely absent, the 
Tropites-limestone of Byans cannot be considered as a true possago-bed from the 
carnio to the noric stage. 

I am rather inolined to accopt the following mode of explanation. 

Assuming a very Bmall amount of sedimentation, during the tuvalio and lacic 
periods in the sections of Byans, I should consider hto Tropites-limestone as a homo- 
iaxial equivalent of tbo tuvalio and laoic substages. Thus this bed of fossiliferous 
limestono of three feet in thickness would correspond in age to the whole group com¬ 
posed of the topmost Daonella beds, the Uaueritcs and Halorites beds of the Bambanag 
section. Tbo want of Bodiment would be the real oause of the focundity of this thin 
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bed in ammonites with relations to two faunte, which in the Triassic ITatlstatt limostono 
of the Alps have as yet always boon found in distinct horizons of different 
geological ages. 

My explanation has some probability of correctness, but it will remain, 3 
regret to say, uncertain, until a detailed survey of the country lias led to the dis¬ 
covery of fossiliferoua horizons in the upper Trias of Ryans, which forbid a correlation 
of any Triaftic rook-group overlying tho Tropites limostono with the Holorites bods 
of Painkhanda and Job dr. 





PLATE 1. 

Fig. la, h , e . Disiiohiiks Soixasii Diener. Tera Gidh, coll. Smith. 

» 2«, b. „ Faiooniri Dienei „ „ „ „ 

»» 8a, b. „ NOV. sp. apf. mfoioiniho Mojb. Lilinthi, coll. Smith. 

„ 4a, o. , 81' IND aw. OKLUOO Mojh Tera Q£dh, coll. Smith. 

» b . „ of. Harpalos v Dittmar. Lilmthi, coll. Smith 

0«. #• II M*. IND AFF Atropcb v. Dittmar Tera Gadh, coll. Smith 

„ 7a, b, e. Maroabitib of. cmooMWiNATUB Mojs. Tera Q<dh, coll. Smith. 



















PLATE II. 

j*ig. 1 a, b. UlSTioniifs \ oOKOnusBAHUl Diener. Tera Gailh, noil Smith. 

» ia > b > r ' » » , „ „ Krafft. 

n » Rkynoldhi Diener Kalapani, coll. Smith. 

»* 4a, 4 .» Koto^citiiobmih Dienor Kalapani, coll Krafft. 

„ ft a, b,e. Ectoioitfb Hot.lamdi Diener Lihnlhi, coll. Krafft. 

•I tta i „ ARiETlKOBHih Diener , „ „ 

» ~ a t 4 - „ Dunoami Diener var. Kalapani, coll. Smith. 

»- 4 - •» "p- >ND- AFK. II ooHSTfc.rTKai, Mojs. Kalapani, coll. Smith 
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Albert Bergor print 











PLATE III- 

Fig. la, b. EoTOLoma Dunoami Diener. Tern G*db, ooll. 8mith. 

» 2a, 5. „ „ „ Kalapani „ „ 

„ 3. „ „ u Lilinthi „ „ 

„ 4a, b. MAB.GAJUTS8 or. auotvs Dittm. Kalapani, ooll. Smith. 

„ 6a, l. „ StjshjWa Dienor. „ „ „ 

„ 6a, b, e. * ifov. n. jso. sz aw. acoto Dittm. Ka lapa ni , ooll. Smith. 

„ 7a, b. „ Of. oiboukspimatus Moja. Kalapani, ooll. Smith. 

„ Ha, b. „ Gkoboix Moja. Kalapani, colL Smith. 

M 9. , mov. s* im>. aw. Gkorqii Mo]«. Kalapani, ooIL Smith. 

„ 10a, b, o . „ Dbvabbma Diener. Kalapani, ooll. Smith. 

„ 11a, b, t. Meoaphtllitks Jabbas Maenat. Ten Gidh, ooll. Krafft. 

„ 13a, b. Tkopiobltitbs abimtitoidbo Diener. Kalapani, ooll. Smith. 

„ 18a, b. Amatbo mm MABcuBrnroaiiM Diener. „ „ „ 




R Mayer dal.at lith 


Albert Barger print 
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PLATE IV. 

b . Teopitm op. disoodullatus Mojb. Kalapani, coll. Smith. 
b . „ Manaba Dienor. Kalapani, coll. Krafft. 
b . „ OP. Estim,* Moja. Kalapani, coll. Smith. 

b . „ Jalandhaea Diener. „ „ „ 

b . „ op. Paeaoblsi Moja. „ „ „ 

b. „ Scbbullatob Hauer, inner nwleue. Kalapani, ooll. Smith. 

„ 7a, b . „ „ „ full-grown individual. Ten G4dh, ooll. Krafft. 

„ 8a, b . Akatropiteb nihalrkhis Diener. Nihal, coll. Smith. 

„ 9a, b . „ u ti •» »• »• 




R Miyir del it Irth 


Whirl Berger print 







PLATE V. 


la, b, r. 
2a, b, e. 
8a, b. 
la, b, e. 
5 a, b, e. 
8a, b. 

7 a, b, c, 
8a, b, e 
9a, 6 


Eutomocbras Kb a pm Dinner. Kalapani, ooll. Krafft. 

«, Mojbisoviosi Die tier. Kalapani, coll. Smith. 

Tbopubb op. plbobullatub Mojs. „ „ „ 

SrKiNMiMMiTKfl cp. Lcbbocsi Mojs. Tera G4dh, ooll. Krafft. 
Disoophylutbs Ebnebi Mojb Lilinthi, ooll Krafft. 

TaopiTKs Wodani Mojb. Kalapani, ooll. 8mith. 
d. Phohmbditm vasoutvi Mojs. Tera Gidb, coll. 8mith. 

Buoums Embhboni Diener „ „ „ „ 

Samolinoitbs bp. ind \pr. Archibald! Mojb Kalapani, ooll. Smith. 






PLATE VI. 

Fig. la, b. AsATinKTUKs HuBaONi Diener. Kalapani, will. Kr*i!t. 

„ 2a, b. Ditwaritis bp. ind. akp. Lilli Guemhel. Tom Gidh, coll. Smith. 

„ St, b. Tuaou*pljpbabpidite8 Griphthi Dioner. „ „ ., „ 

„ 4a, b Sandlikoitbb Pbarbom Dienor. Lilinthi, roll. Smith. 

„ 5a, 6. Cliokitw Graoii.is Diener. Kalapaui, coll. KrafTt. 

„ (So, h. Sandlimoitkb Tuckbri Dienor. Lilinthi, coll. Smith. 

„ 7(i, b, c, d. Sakdunoitrs op. Oribasps v. Dittmnr. Tera Gddh, coll Smith. 

„ 8a, b, c. Durpanitba Sohucharti Diener. Lilinthi, coll. Krafft. 

„ da, b, i. „ Eabtmam Diener. „ ,. „ 

„ 10a. b‘ Htucmik Canni».oi Dienor. Toia Gddh, coll. Smith. 












PLATE VII 


Fig.* i«, 

» 

.. 

i* 

„ 5 a, 

»» tf «i 

i. fa, 
8«, 

.. »• 
io«, 

i. Ha. 
». 14a, 

•i 18 «, 


6, e. DlTTWABiTBS TeaII,LI Diener. Tera Gidh, ooll. 8mith. 

„ TBUT.LiEOBVis Diener. Ter* Gfdh, oolL Smith. 

a. it >i it ii ii ii ii 

4. „ Rawuhsoni Diener. „ „ „ . „ 

4. „ , nov. sp. x«s. Kalapani, coll. Krafft. , 

b. Attp»niTitfi Tassilo v. Mojtieovicv. Ter* G4dh, ooll. Smith. 

6, e. TRAomfPLBDBA8PimTK8 Massoni Diener. Liliptbi, coll. Krafft. 
b. CMOVITB8 Stac'ntoni Diener. Ter* Gidh, coll. Smith. 

„ sp. ind. xrv. Hughjcbii v. MojaLaovica. Ter* GAdh, ooll. Smith. 
h. „ nov. sp. iND. ex xvf. Dolloano Moja. Kalapani, ooll. Krafft. 

b. „ bp. ind. AFP. abxbeanb Mojsiaovioa. Kalapani, ooll. Krafft. 

6, e. Pomcoxolub HaNBELi Oppel. Kalapani, coll. Krafft. 

6. Cliomitss gracilis Diener. Ter* Gidh. coll. Krafft. 
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A.Swoboda dal at l»i 


Albar* Bargar print 














PLATE VIII. 



. 1 a, b. 

99 

S«, b, 

99 

»ti, h. 

»' 

4 a, b. 

99 

5 a, b. 

>1 

6'», b 

W 

7. 

*» 

ha, b. 

99 

U a, b 

99 

10 a, b. 

*» 

11 n b, 

9 

1*. 

*» 

18 a b. 

»» 

1 4a, b. 

? • 

15 i, b. 

99 

1 (S«, b. 

9 

1 7», b, 


Anatibbtitm Kxlvini MnjwMOVnTula Gadh, roll. Smith 
„ „ „ Lilintbi, coll. Krafft. 

i, ok. Bkhthandi MojaiaovK 8 Lilinthi. cull. Krafft. 

TiBKTiiBf> cp. Ryali. 1 MojbiKovu'H. Lilinthi, roll. Krafft. 

Paeatibktiti b Whkei.kbi Pienei KulHpani, coll. KrafFt. 

„ „ „ Lilmthj, coll. KiafEt. 

„ „ „ Sutural line. Lilinthi, coll. Krafft. 

, Auolpiii MojbiBovKs Tera Gadli, coll. Smith 

C’Yinori.i tiBiiKft FuBiurrri.ni Diener. Lilinthi, coll Krafft. 

„ „ , Tora G£dh, ooll. Smith. 

„ ,, „ Lilinthi, coll. Krafft 

„ „ „ (Sutuial lino). Tura Gadh, toll. Smith, 

„ sp. iNn akk. Aokippjnjk Moja. Lilinthi, coll. Kraffl. 

IIkiictiteh hp. tnd. aik. Bknkckei Mo.ih Tora (»£dh, coll. Smith. 

„ cp. GKNiouT.Aio v Hauer. ,, „ „ ,, 

„ CP. Sl’DUI.NIClII ATO V. MojaiBovifh. „ „ „ „ 

J)l VUANIUCN hl>. 1ND. h\ All. M\UBYAH M ojb. Kalapaiii, toll. Kiafft. 










PLATE IX, 


1 a, b. 
2 a, b. 


3a, b, o. 
'I a, b. 

5 a, h o. 
6 . 

7e, b. 

8 a, b. 
Mu, b. 
10 . 


AoANTHJNms Hooakti Diener. Ter* Gidli, coll* Smith. 

„ (Himavatiteb) Watboni Diener. Inner volutions of the specimen 

illustrated on PI. XI, fig. 1. Tera G6dh, ooll. Krafft. 

Aoamthimitsb Hogahti Diener. Kalapani, ooll. Krafft. 

Siunitbb TRAOHVCpeEATOiDis Diener Ter* Gddh, coll. Smith. 

„ Eva: v. Mojsiauvios. Tera GAdh, coll. Krafft. 

„ Aoeiodus v. Dittmar. Kalapani, ooll. Krafft. 

„ si*. ind. \n. Ahoonauts Mojs. Tera Gidh, ooll. Krafft. 

„ or. Abuonawtjs Mojsisovic*. Tera Gidh, roll. Smith. 

„ VitroaNBiiBOi Diener. Kalapani, ooll Krafft. 

JoviTU bfkctabilis Diener. (Sntures). Kalapani, ooll. Smith. 
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PLATE X. 

Fig. la, 4. 8nmrmi amokatjtawomob Dimer. Ter* Gldh, ooll. Smith. 

„ i. „ w. nro. att. Kohavti Mo}*. „ „ „ „ 

„ ia,b, 0 . „ or. JkAMM v. Moj*i*ovi«*. „ „ „ „ 

i, 4a, 6. „ BP nro. ati. Vbxdkkbukqi Pier. Lilinthi, coll. Krafft. 

„ 5a, 4 „ Aldci* Diener. Ten G4dh, ooll. Smith. 

* fla, 4. t. PuATjornre (?) umirtici'* Diener. Lilinthi, coll. Smith. 

„ 7«r, 4, <?. Ajumwin* Quart Diener. K»Up»ni, oolL Smith. 

„ 8a, 4. Sanmv c». Pahmaou* v. Dittnmr. K*l*j*ni, ooll. Smith. 

„ 9a, 4. „ Pamphaou* v. Dittmar. „ » » 

„ 10a, 4. A*i«numrr»» or. Mwslaub Moj«*ovio*. „ „ » 
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PLATE XI. 


Fife- la, 4 


2", 
3a, 
4a, 
6o, 
6a, 
7a, 
8a, 
9a, 
10-7, 
11a, 
12a, 
18a, 
„ 14a, 
» H>a, 

„ 18a, 
„ 17a, 
„ 18a, 
„ 10a, 

„ 20a, 
„ 21a, 
„ 22 ,/, 


b. 

b. 

6. 

b, e. 
b. 

6, c, d, 
b, c, d. 
b. 

b, c. 
b,e. 
b, e. 
b, e. 
b, c. 
b, c. 
b, e. 
b, e. 
b, r. 
h. 

b, e. 

h, f. 


Aoahthinitbb (Himavatitbb) Watbohi Diener. Body-chamboi. Tera G<dh, ooll. 
Krafft. 

Diohitib bp. ixd. API. Cxsar Mojfc Tara Gidh, coll. Krafft. 

Pbotbaohtokbab Anbokt Dioner. Kalapani, ooll. Krafft. 

„ kov. bp. urn. Tera G£dh, ooll. Smith. 

„ Anbomi Dienor. Kalapani, coll. Krafft. 

Jbllthexiteb Babnardt Dienor. Lilinthi, ooll. Krnfft. 

„ Saundbbbi Dienor. „ „ „ 

„ Hoviti Diener. . „ „ „ 

Ditthabitbb tbraoAdhinsib Diener. Tore Gfidb, coll. Smith. 

Phoskeditm sp. I HD. a» t. JcvAvico Moj*. Kalapani, coll. Krafft. 

Buohitm of. hilabib MojBMovicB. Kalapani, coll. Krafft. 

Thibbitrb Caxpbellj Diener. Tera Gidh, ooll. Smith 


M »» II II 

„ Wihdkahi Diener. 


II 

II 


II 

VI 

II 


l» II 

II II 

II II 


Pabathtbbitbb of. Hyrili Mojsiaovics. Tera O£dh,ool). Krafft. 
Thibbitkb Meliaor t Mojaieovica. „ „ „ „ 

„ „ „ Lilinthi, coll. Krafft. 

„ Ronaxdbhayi Diener. „ „ „ 

„ „ „ Tera G4dli, coll. Smith. 

Parathisbitrs nodioer Diener. Kalapani, coll. Krafft. 

„ of. BCAPHiTFoRHiB v. Hauer. Tera G4db, coll. Smith 


„ 23,/, b, e. 
„ 24a, 4, r. 
,, 25/, b, r. 
„ 20a, h. 


II II II II II II II II 

Daphnites bp. ind. a»f. Uhoeri Moji. Kalapani, coll. Kiafft. 

Ibodltteb Smtthii Dioner. Tera G£dh, coll. Smith. 

TRACHYPLiURABriDiTM Gbiffithi Diener. Lilinthi, coll. Krnfft. 

Parathisbiteb soafhitifobxib v. Hauer Sniurea of a apccimen from the uoric 
Hulhtatt limestom? of tho Sommerinkogel (Salzkarmnergut) 











PLATE XII. 


f\g. la, b. Cladisoitm or. mportub Moj«i»ovka. Lllinthi, oolL Krafft. 

„ 8. „ „ „ „ Sutaral line. Ten Qidh, oolL Smith. 

„ 3a, b, c. „ if. nn>. att, voEOflo Mojdaovio*. Kalapani, coll Smith. 

„ 4a, b, e. DuTKitM T»crD8 Moj«i»ovio«. Tern Qidh, ooli. Krafft 4 

„ 6a, b. „ „ „ Kalapani, ooll. Krafft. 

„ 6. „ 8P, JHX>. ATT. soBewBce Moj*. Satnra! line. Kalapani, ooll. Knfft. 

„ 7a, b, e. „ bp. 1HD. aw. ftW l TPn Mojr Kalapani, ooll. Krafft. 

„ Ha, b, e. Lobitea bp. imd. op. muraoi'l t. Hauer. „ „ „ 

„ 9a, b. „ „ (apt pibu* Muenst?) „ „ „ 

„ 10a, b. Pboaboiitks op. Gattamx Klipitein. Body-chamber. Kalapani, eoIl.ffniith. 

„ 11a, b, e. „ „ „ „ Inner nucleui with future*. Kalapani, ooll. Smith. 

„ 12a, b. „ bp. ins. apt. boblabuto Mojt. LOinthi, oolL Krafft, 

„ 15a, 6. Stbmaksstm bp. ins. apt. poltspeiboto Moj*. Kalapani, ooll. Krafft. 

„ 14a, b, r. Asobbtm dioerui v. lfojweorio* Kalapani, ooll. Knfft. 

„ 16a, b, e. DiSTume KrroHiNt Diener.' „ ,, „ 

„ 10a, b. About* • btoobnib v. Hauer. Ten Qidh, ooll. Smith. 


„ 17a, 6 , e . „ „ „ »» w » u 

„ 18a, 6. Proarokbtw op. Stobi Mojceovics. Kuti, ooll. Knfft 

„ 19a, b. „ mot. IT. IMS. API. Zittbli Moj*. Kalapani, ooll. Knfft 

20. Lobitpb BP. INS. or. miuptiotb v. Hauer. Sutnnl line from a ipecimen, whose body- 
chamber has been scaled-off. Twice natural eice. Kalapani, coll. Krafft. 




A Swobodt dil it Irth 


AlblH Birger print 




PLATE XIII. 

Fijj. la, b. e. PiNAOooeniUjMirrrKRNiOHii v* Hauer var. a, two-third* natnraleizo ; b, transverse 
Motion natural eizo, tbc aeoond half of the last volution having been omitted; 
c, natural line, natural sire. Tern Oidh, ooll. Smith. 

„ a. PiNiOOCMMS BkjkJuhii Dienor. Tom'Gddh, ooll. Smith. 




R Mayar d«l at titk. 






PLATK XIV. 

Fig. la, b. Cabkitbs of. r lob i dob Wulf. Lilinthi, (Mill. Krafft. 

„ in , b, e . Bambakagitib Kbaiph DieniT. Lilintlii, coll. Krafft. 

„ 8a, 6, e. Pahatiumtieb cp Geikiki Mojaisovn-a. Lilinthi, coll. Krafft. 

„ 4», 1 . Pikacockbab OP. ntA Mojaifoxicft. Tern Gadli, cull. Krafft. 

„ 5a, b. Ihculitbb bp. ind. app. odoiinob v. Dittuinr. Torn Gfclli, toll. Krafft 

„ (1. Placitbh bp. 1KU. ba. akp. PABAC’CTo Moju. Sutures. Lilinthi, coll. Smith. 

„ 7 a, b, f. „ poli dactw.I'B tar. Oi Du ami JVlnjd. Toni G<dh, coll. Krafft. 

„ 8a, b. „ „ „ „ „ Tera Gadh, coll. Smith. 

„ ,. „ „ „ ,, Sutures. Tora Gidh, coll. Krafft. 

„ lo. „ ■ „ „ „ „ Sutures. Tera Gadh, coll. Smith 

„ 11a, b, r. I’iNACOcEKAS pabma v. Mojaieoviai. Lilintlii, coll Krafft. 






PLATE XV. 


Fig. 1 <7. h, c. laouuTM Hkimi v. Mojrieovios. Tore Gfidh, coll. Kmfft. 

„ 'La, b. Hat.obites sp. ind. aw. proctor Mojs. Kalapani, coll. Smith. 

„ :i a, b, c. GonionotITM Gkmmrllaboi Dicner. Full-grown individual with its body-chamber. 
Kulapani, colli Smith. 

„ to, I). Goriokotitks Gbmmbllakoi Dicner. Inner nucleus of a full-grown individual. 
Kalapaui, «*«*11. Smith. 

„ ho, I,. Jovitks oaoivormib Diener. Typical form; full-grown individual. Kalapani, coll. 
Smith. 


i>n. I. 
., In, b. 
„ Stt, h. 


) 


Joviik.x KACiPORMis Dicner. 


} 


Jovitks imciroumi* Dicner. 


Inner nuclei. Kalapani, coll. Smith. 


Sutures. Kalapani, coll. Smith. 








(Jeol.Surv. of India 


FAUNA OF THE TRiiFr ES LIMESTONE (HIMALAYA), 




PLATE XVI. 


Viz- 

1". 

/>. 

It 

2o, 

b. 

l» 

3a, 

b. 

II 

4«, 

b. 

II 

Ba, 

b, e. 

II 

8o, 

b. 

II 

7«, 

b. 

•1 

8«, 

b. 

II 


b. 

II 

lOo, 

b. 

I* 

Ha, 

b, e. 


Jovites BPKOiABiLis Diener. •Kslti] ani, coll. Smith. 

„ dacipormib Diener. „ „ „ > 

Pam ajcvavitkb JacQVIKI Mojoaovic*. Tbra GAdh, ooll. Smith. 
Anatouitbs, cf. Theodojii Mojsisovics. Kalapaui, coll Smith. 

CF. OHA 88 EPLIOATU 8 Mojii»Ovic 8 . „ „ 

bp. nn>. aff Fiacoehi Moju. „ „ ,. 

or. Edgari Mojusovica. „ ,. „ 

Bebmpordi Diener. Kalapani, coll. Krafft. 

8 PEOIORU 8 Diener. Nihal, coll. Krafft. 
or. Firojiehi Mojsisoviofl. Kalapani, coll. Smith. 

Sibihftx* (METASiBiams ?) Philiffh Diener. Kalapani, ooll. Krafft. 


II 

I) 

l> 

II 

II 

l> 
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PLATE XVII. 

Fig. la, b, t. GRYrocms sp. isd. hi. mesodico Hauer. Kalapani, coil. Smith. 

„ 2a, b, e. d. PitocLYDOKAuriLUS Gbiesbaohipobiiis Diencr. Lilinthi, coll. Krafft. 

„ 3fl, 4. Obteocbbas cr. tbiadicdk Mojsiaevic*. Tera G£<lb, coll. Smith. 

„ 4a, b, f. Atbactitbs cr. xtumcna Mojsisovici. «, ventral view of thp phragmoeone; 

b, lateral view ; e, interior of an air-chamber. Kalapani, coll. Smith. 

„ ba, b. Atraoiitws ck. CONVKHOEN8 Hauer, a, ventral view ; b, transverse section. Kala- 

paui, coll. Smith. 

„ fid, Loxonima fip. ind. Kalapani, coll. Krafft. 

„ 7. AvicuLASP.jND.Avr. Tuvan* Bittner. Left valve. Kalapani, coll. Krafft. 

., 6, „ „ ,, i, caudata Stoppani. „ „ » » 

„ ft. Hai.obia cr. mscioera Bittner. Left valve. Kalapani, coll. Krafft.. 

>> »» h >1 II II •» m II i 

„ 11(7, b, r, ij. Rutkchonbli.a ANonursoNR Bittner, a, dorsal view; 4, ventral view ; e, lateral 
view j (/, front view. .Lilinthi, coll. Krafft. 












